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AhstfCtCt  This  report  presents  historical  data  on  the  nutrient  content  of  the  U.S.  food  supply.  The  data  and 

trends  presented  in  this  report  are  invaluable  for  monitoring  the  potential  of  the  food  supply  to 
meet  nutntional  needs;  examinmg  relationships  between  food  supplies,  diet,  and  health;  and 
examining  dietary  trends  of  Americans.  Additionally,  food  supply  nutrient  estimates  reflect  Federal 
enrichment  and  fortification  standards  and  technology  advances  in  the  food  mdustry  and  contribute 
to  the  Federal  dietarv'  guidance  system.  As  such,  these  data  are  of  interest  to  agnculmral  pohcy- 
makers,  econotmsts,  nutrition  researchers,  and  nutrition  and  public  health  educators. 

Data  are  provided  for  food  energy  and  the  energy-\aelding  nutrients — protein;  carbohydrate;  and 
fat — as  weU  as  for  total  saturated,  monounsaturated,  and  pohiansaturated  fatt}'  acids;  cholesterol; 
dietary  fiber;  10  xitamins;  and  9  minerals.  Included  are  estimates  of  quantities  of  food  energ)-  and 
nutnents  per  capita  per  day  for  the  years  1909  through  1997.  New  to  this  report  are  nutrient 
estimates  for  dietan-  fiber,  selenium,  and  sodium.  Additionally,  nutrient  estimates  are  provided  for 
19  indmdual  fatty  acids  for  the  years  1980  through  1997,  Estimates  of  percentage  contributions  of 
nutnents  by  major  food  groups  and  quantities  of  food  available  for  consumption  are  provided  for 
selected  years  for  all  nutnents  and  dietar}'  components,  except  for  the  19  mdividual  fatt}'  acids. 

In  1997,  food  energy  levels  were  at  3,800  kilocalories,  a  level  stable  since  1994.  This  level  reflects 
higher  levels  of  macronutnents,  pnncipallv  fat,  in  1997  than  in  1909.  Cholesterol  levels  were  lower 
in  1997  than  m  1909,  reflecnng  the  decreased  use  of  animal  fat  but  mostly  the  declme  in  egg  use. 
The  level  of  carbohydrate  over  the  series  generally  decreased,  but  beginnmg  in  1996,  it  was  shghdy 
higher  than  in  1909.  This  reflects  the  trend  toward  increased  consumption  of  grain  products  and 
sugars  and  sweeteners  in  more  recent  years. 

Levels  for  most  vitamins  and  minerals  were  higher  m  1997  than  m  1909.  Higher  levels  of  thiamin, 
riboflavin,  niacin,  and  iron  reflect  Federal  enrichment  standards  and  the  greater  use  of  enriched  grain 
products.  The  higher  vitamin  A  level  reflects  fortification  of  ready-to-eat  breakfast  cereal,  margarine, 
dair\'  products,  and  miscellaneous  foods  with  \atamin  A,  as  well  as  the  increased  availability'  of 
vegetables  high  in  vitamm  A:  such  as  broccoh  and  carrots.  The  higher  carotene  level  is  also  linked  to 
the  increased  use  of  these  vegetables.  The  higher  vitamin  C  level  in  1997  was  due  to  increased  fruit 
availabiht}',  especially  citrus  fruits  smce  the  early  1900's.  The  higher  vitamin  E  level  in  1997  reflects 
the  greater  use  of  vegetable  fats  and  oils  and  is  associated  with  mcreases  of  poly-unsaturated  fatty 
acids.  Higher  calcium  and  phosphorus  levels  m  1997  reflect  the  increased  consumption  of  lowfat 
milk,  cheese,  yogurt,  and  other  dair\'  products,  such  as  dairy  desserts.  Higher  sodium  levels  indicate 
the  availability  of  more  processed  foods,  such  as  cheese  and  canned  vegetables. 

In  1997,  availabiht}-  of  copper  and  selenium  were  similar  to  that  in  1909.  Levels  for  \ntamin  B^,, 
potassium,  and  dietar}'  fiber  were  lower  m  1997  than  m  1909,  but  over  the  series,  met  or  exceeded 
current  recommendations  for  a  healthy  diet  on  a  national  basis.  The  lower  level  of  vitamin  B^,  in 
1997  was  due  to  the  decreased  consumption  of  eggs  and  organ  meats,  while  the  lower  level  of 
potassium  reflects  lower  consumption  of  plant  foods,  fresh  potatoes,  m  particular.  The  lower  level 
of  dietan'  fiber  m  1997  was  attributable  to  decreased  consumption  of  grams,  fresh  vegetables 
(mamly  potatoes),  and  non-citrus  fresh  fruits  smce  1909. 

This  publication  is  an  update  of  Home  Economics  Research  Report  No.  53,  "Nutrient  Content  of  the 
U.S.  Food  Supply,  1909-94,"  issued  in  1997.  It  includes  revised  estimates  for  the  years  1909  through  1994 
as  well  as  new  estimates  for  1995  through  1997.  This  publication  supersedes  all  previous  publications 
on  the  Nutrient  Content  of  the  U.S.  Food  Supply. 

Suggested  citation:  Gernor,  S.  and  Bente,  L.  2001.  Nutrient  Content  of  the  U.S.  Food  Simply,  1909-97. 
U.S.  Department  of  Agriculture,  Center  for  Nutntion  Policy  and  Promotion.  Home  Economics  Research 
Report  No.  54. 
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Nutrient  Content  of  the  U.S.  Food  Supply^  1909-97 


IntVoduCtion  The  Nutrient  Content  of  the  U.S.  Food  Supply  is  a  historical  data  series,  beginning 

with  1909,  on  the  amounts  of  nutrients  per  capita  per  day  in  food  available  for 
consumption.^  Per  capita  estimates  are  made  for  food  energy  and  the  energy- 
yielding  nutrients — protein;  carbohydrate;  and  fat — as  well  as  for  total  samrated, 
monounsaturated,  and  pol)ainsaturated  fatty  acids;  cholesterol;  dietar}?  fiber;  10 
vitamins;  and  9  minerals.  Because  the  conceptual  basis  for  measuring  foods  has 
remained  the  same  since  its  inception,  trend  comparisons  can  be  made  among 
different  years. 

Food  supply  nutrients  were  first  estimated  in  the  early  years  of  World  War  11 
(WWII)  to  assess  the  nutritive  value  of  the  food  supply  for  civilian  use  in  the 
United  States  and  to  provide  a  basis  for  international  comparisons  with  the  food 
supplies  of  our  allies.  Since  then,  these  estimates  have  been  updated  periodically 
{9,31,40,44)  to  reflect  incorporation  of  more  recent  food  composition  data,  the 
release  of  updated  per  capita  commodir\'  values,  advances  in  technology,  and 
changes  in  fortification  policy  and  marketing  practices.  As  in  the  early  years,  per 
capita  nutrient  estimates  are  used  to  assess  the  nutritional  value  and  adequacy  of 
the  food  supply  to  meet  the  nutritional  needs  of  Americans.  However,  the  purpose 
of  these  data  goes  bej^ond  assessing  the  food  supply  for  sufficient  nutrients  to 
prevent  the  nutrient-deficiency  diseases  of  the  1940's  and  1950's.  Currently,  food 
supply  nutrients  are  closely  linked  to  food  and  nutrition  policy,  with  prominence  in 
areas  related  to  nutrition  monitoring,  Federal  dietary  guidance,  fortification  policy, 
and  food  marketing  strategies. 


PuTpOSC  Food  supply  per  capita  nutrient  estimates  play  a  key  role  in  nutrition  monitoring 

activities.  The  estimates  are  needed  to  monitor  the  potential  of  the  food  supply  to 
meet  the  nutritional  needs  of  the  U.S.  population,  as  well  as  to  examine  historical 
trends  and  to  evaluate  changes  in  the  American  diet.  These  estimates  provide 
unique  and  essential  information  on  the  amount  of  food  and  nutrients  available 
for  human  consumption  in  the  United  States.  Accordingly,  the  U.S.  food  supply 
series  is  one  of  the  five  major  components  of  the  National  Nutrition  Monitoring 
and  Related  Research  Program  (NNMRRP)  established  by  the  National  Nutrition 
and  Related  Research  Act  of  1990.  This  program  comprises  a  system  of  inter- 
connected Federal  and  State  activities  that  monitor  the  dietar}?,  nutritional,  and 
nutrition-related  health  status  of  Americans  as  well  as  the  relationship  between 
diet  and  health,  including  factors  that  influence  dietar}'  and  nutritional  stams  (5). 


U.S.  food  consumption  is  based  on  records  of  supply  and  utilization  of  commodiU'  flows  from 
production  to  end  uses.  Data  on  the  amount  of  food  available  for  consumption  are  obtained  from 
USDA's  Economic  Research  Service  (fig.  1) 
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Figure  1.  Estimating  U.S.  food  consumption 
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Sonne:  VSD.\,  Hioiio/aic  Kesecirch  Serrice  (30). 

Food  supply  nutxienr  per  capita  values  are  important  dietan'  indicators  because  the)' 
measure  the  capaciu'  of  the  food  supply  to  satisf}'  the  nutritional  needs  of  the  L'.S. 
population.  These  values,  however,  represent  the  amount  of  nutrients  in  foods  that 
disappear  into  the  marketing  system.   They  are  greater  than  what  individuals  actually 
consume  because  losses  from  edible  food  parts,  resulting  from  trimming,  cooking, 
plate  waste,  and  spc^ilage,  are  not  accounted  for  in  these  estimates. 

In  a  recent  study  by  the  Economic  Research  Sen-ice  (ERS),  food  losses  were 
estimated  by  applving  loss  factors,  derived  from  published  studies  and  discussions 
with  commodit}'  experts,  to  the  amount  of  food  available  for  consumption  in  the 
United  States  (/5).  Losses  from  the  edible  food  supply  were  estimated  at  the  retail, 
food  ser\ace,  and  consumer  levels,  ranging  from  1-2  percent  at  the  retail  level  to 
16-32  percent  at  the  consumer  level.  \XTiile  estimates  of  these  losses  are  tentative 
because  of  a  number  of  limitations  m  the  published  studies  on  which  the  estimates 
were  based,  (/i),  they  do  help  us  account  for  the  edible  food  supplv  as  it  moves 
through  the  marketing  system.  As  such,  the  nutrient  estimates  in  this  report  over- 
estimate nutrients  actually  ingested,  because  adjustments  have  not  been  made  to 
individual  food  commodities  to  account  for  food  losses  from  the  farm  gate  to 
the  table.  Furthermore,  these  nutrient  estimates  represent  averages  for  the  entire 
population  and  do  not  account  for  unequal  distribution  of  food,  specific  dietan' 
needs,  or  dietan  selection  b\  individuals  With  these  two  limitations,  food  supplv 
nutrient  estimates  are  more  appropnate  as  indicatr)rs  of  trends  of  nutnent  availabil- 
it}f  over  time  on  a  per  capita  or  national  basis  than  as  absolute  levels  of  intake  by 
individual  Americans. 
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In  support  of  Federal  dietar}^  guidance  and  nutrition  monitoring  activities,  food 
supply  nutrient  data  are  important  to  agriculture  and  nutrition  policymakers  when 
nutrient  goals  for  Americans  are  translated  into  goals  for  food  production  and 
supply  levels.  Nutrient  goals  have  historically  been  based  on  the  Recommended 
Dietar}'  Allowances  (RDA)  {26)  and  are  specific  for  gender-age  groups.  With  the 
release  of  the  Dietar}^  Reference  Intakes  (DRI)  for  bone-related  nutrients,  the 
B-vitamins,  and  antioxidant  nutrients  (specific  for  life  cycle  stages),  these  nutrient 
goals  are  being  reassessed  {1 2,1 3,14,52).  Over  the  years,  a  nutritionally  adequate 
food  supply  has  been  linked  to  providing  sufficient  energ)',  macronutrients,  and 
micronutrients  to  meet  the  nutritional  needs  of  the  U.S.  population.  More  recently, 
the  emphasis  has  shifted  towards  the  role  of  these  nutrients  in  maintaining  health 
and  decreasing  risk  for  chronic  diseases.  To  ensure  that  sufficient  nutrients  are 
available  to  the  whole  population,  the  United  States  must  have  nutrient  levels  in 
the  food  supply  that  exceed  recommended  intakes  because  these  estimates  do 
not  completely  adjust  for  the  edible  and  nonedible  food  losses  from  agriculmral 
production  to  the  consumer's  table. 

Also,  food  supply  nutrients  reflect  developments  in  the  marketing  system."  For 
example,  more  money  but  less  time  to  buy  food,  prepare  it,  and  eat  it  in  many 
American  households  has  made  convenience  one  key  to  successful  food  production 
in  the  marketplace  {24).  Health  concerns  have  also  become  increasingly  influential 
in  food  choices,  particularly  over  the  last  two  decades.  Responding  to  consumers' 
desires  for  convenient  and  healthful  foods,  as  well  as  to  the  directives  of  Federal 
dietary  guidance,  the  food  industry'  has  reshaped  many  aspects  of  the  food  supply. 

Food  supply  nutrient  estimates  reflect  the  food  industry's  response  to  Federal 
dietar}'  guidance  and  consumer  demand  for  lower  fat  and  leaner  products.  Many  of 
the  production  techniques  and  marketing  changes  made  by  the  food  industry  have 
been  responsive  to  and  reflective  of  dietar}'  recommendations  to  lower  or  moderate 
intake  of  fat,  samrated  fat,  and  cholesterol.  Because  the  data  help  identif}'  sources 
of  nutrients  and  food  components  in  the  existing  food  supply,  this  report  is  useful 
to  nutrition  educators,  as  well  as  consumers  concerned  about  their  health. 

Food  supply  nutrient  data  are  useful  in  terms  of  evaluating  the  effects  of  techno- 
logical and  marketing  changes  on  the  food  supply  over  time.  Technological  changes 
and  improved  marketing  practices  have  increased  the  number  and  variety  of  foods 
available  that  meet  consumers'  demand  for  convenient  and  healthful  foods  (37). 
Alteration  of  the  food  supply  may  consist  of  nutrients  or  dietar}^  components  being 
added  or  removed.  The  addition  of  nutrients  to  foods  through  enrichment  and 
fortification  has  been  an  effective  way  to  maintain  and  improve  the  overall  nutri- 
tional quality'  of  the  U.S.  food  supply.  Because  the  food  supply  series  measures 
foods  and  nutrients  over  time,  the  effect  of  added  nutrients  for  purposes  of 


"Important  changes  over  the  years  that  affect  the  food  supply  series  are  demographic  and  population 
shifts,  changes  in  consumer  lifest\'les,  economic  conditions,  farm  policy  and  programs,  food  programs, 
and  public  policy  on  food-related  issues  (24). 
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enrichment  and  fortification  of  basic  food  commodities  can  be  gauged.  For 
example,  nutrient  per  capita  estimates  can  be  used  to  evaluate  the  need  for  and 
the  effect  of  a  fortification  poKcy.  Also,  a  fortification  poUcv  has  the  potential  to 
control  or  decrease  macronutrients  and  simultaneousl}-  increase  micronutrients  in 
the  food  supply  by  making  specific  foods  more  nutrient  dense,  without  increasing 
calories  or  fat. 

The  U.S.  food  supply  series  continues  to  be  the  major  source  of  U.S.  dietan' 
information  with  which  international  comparisons  can  be  made.  The  methodologies 
used  to  estimate  foods  and  nutrients  available  for  consumption  in  the  United  States 
are  similar  to  those  used  by  the  Food  and  Agriculture  Organization  of  the  United 
Nations  for  other  countries.  Both  methodologies  are  based  on  the  concept  of  food 
balance  sheets,  which  include  data  on  the  supply  and  utilization  of  food.  Thus, 
these  data  can  be  used  to  compare  the  U.S.  diet  with  diets  of  other  countries. 

Food  supply  nutrient  per  capita  values  may  be  used  by  researchers  to  explore  the 
relationships  between  food  and  nutrient  availabilir\'  and  nutrient-disease  associa- 
tions. Epidemiological  studies  examining  these  relationships  are  possible  because 
the  methodology  used  to  estimate  the  per  capita  values  across  countries  and  over 
time  IS  consistent  {16,17,18,20,21 ,25,32,34 J5, 36).  Thus,  researchers  are  able  to 
examine  diet  and  disease  relationships  on  a  comparative  basis,  on  a  time-series 
basis,  or  both. 


A^€thodolo2y  The  nutnent  content  of  the  food  supply  is  calculated  by  using  data  on  the  amount 

of  food  available  for  consumption  from  USDA's  Economic  Research  Sentice  (ERS) 
and  information  on  the  nutrient  composition  of  foods  from  USDA's  Agricultural 
Research  Sentice  (ARS).  Estimates  of  per  capita  consumption  for  each  commodit}- 
(in  pounds  per  year)  are  multiplied  by  the  amount  of  food  energy  and  each  of  29 
nutrients  and  dietan'  components  m  the  edible  portion  of  the  food.  Results  for  each 
nutrient  from  all  foods  are  totaled  and  converted  to  amount  per  capita  per  day. 

Food  Consumption  Estimates 

Annually  ERS  calculates  the  amount  of  food  available  m  the  United  States 
for  consumption  on  a  per  capita  basis  (30).  The  U.S.  food  supply  series,  which 
measures  national  consumption  of  several  hundred  basic  commodities,  is  based 
on  records  of  commodm'  flows  from  production  to  end  uses  (fig.  1).  This  flow 
involves  the  development  of  supply  and  utilization  balance  sheets  for  each  major 
commodm-  from  winch  foods  are  produced.  Total  available  supply  is  the  sum  of 
production,  beginning  inventories,  and  imports.  These  three  components  are  either 
direcdy  measurable  or  are  estimated  by  Government  agencies. 


"^ERS  provides  intbriTLition  for  most  foods.  Fish  and  shellfish  data  used  in  the  food  supply  senes  are 
provided  b\-  the  Naaonal  Manne  Fishenes  Scr\-ice  of  the  Department  ot  Commerce. 
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The  food  available  for  human  use  reflects  what  is  left  from  available  supply  after 
deducting  exports,  industrial  uses,  farm  inputs,  and  end-of-year  inventories.  Human 
food  use  is  not  directly  measured  or  statistically  estimated.  Instead  it  is  a  residual 
component  after  subtracting  other  uses  from  the  available  total  supply.  The  avail- 
abilit}'  of  food  for  human  use  represents  disappearance  of  food  into  the  marketing 
system,  and  it  is  often  referred  to  as  food  disappearance.  Food  disappearance 
measures  food  supplies  for  consumption  through  all  oudets — at  home  and  away 
from  home.  Per  capita  food  use,  or  consumption,  is  calculated  by  dividing  the  total 
annual  food  disappearance  by  the  total  U.S.  population,  including  the  armed  forces 
overseas  on  July  1. 

Estimates  of  consumption  (disappearance)  are  prepared  at  two  levels  for  many 
commodities:  the  primary  weight  and  the  retail-equivalent  weight.  The  basic  measure- 
ment is  at  the  primary  distribution  level,  which  is  dictated  for  each  commodit}'  by  the 
structure  of  the  marketing  system  and  the  availability  of  data.  For  some  commodities, 
such  as  eggs  and  produce,  measurement  is  at  the  farm  gate.  For  most  processed 
commodities,  measurement  is  at  the  processing  or  manufacmring  plant.  Once  the 
primar}r  level  of  distribution  has  been  selected,  quantities  of  all  other  components  in 
the  balance  sheet  for  that  commodity  are  converted  to  the  pnmar}'-weight  basis  by 
using  appropriate  conversion  factors.  For  example,  because  the  primar}'^  distribution 
level  for  red  meat  is  the  slaughter  plant,  all  quantities  are  converted  to  carcass  weight. 

ERS  converts  food  consumption  from  primary  weight  to  a  retail-weight  equivalent, 
using  conversion  factors  that  allow  for  additional  processing,  trimming,  shrinkage, 
or  loss  in  the  distribution  system.  Subsequent  losses  that  occur  after  the  retail  level, 
such  as  in  preparation  and  cooking  in  the  home  or  food-ser\tice  establishments,  are 
not  considered.  Therefore,  the  amount  of  foods  available  for  consumption  exceeds 
that  which  is  actually  ingested  by  individuals. 

The  food  supply  includes  a  relatively  small  number  of  foods — about  400 — because 
foods  are  measured  as  primar}'  commodities  (e.g.,  sugar,  flour,  and  vegetables)  before 
they  are  combined  with  other  foods  into  mixmres  or  finished  products,  such  as 
frozen  and  canned  entrees,  soups,  and  baked  goods.  Thus,  it  is  possible  to  account 
for  the  entire  supply  of  food,  whedier  die  food  is  used  by  restaurants,  institutions, 
fast-food  outlets,  or  homes. 

Over  the  3'ears,  changes  in  the  use  of  certain  foods  and  in  the  availabiHt)'  of  data  have 
made  it  necessar}'  to  measure  food  use  at  different  points  in  the  marketing  system. 
For  example,  before  1960,  potato  use  was  reported  only  on  a  fresh  basis,  which 
included  processed  forms  converted  to  their  fresh  equivalent  weight.  However, 
because  of  increased  use  of  processed  potato  products  since  1960,  potato  consump- 
tion is  now  reported  on  both  bases:  fresh  (farm-weight)  and  processed  (retail- 
weight).  For  example,  consumption  of  processed  potatoes  in  canned,  frozen, 
dehydrated,  or  chip  form  is  measured  by  using  a  conversion  factor  to  report  the 
farm-weight  equivalent  of  fresh  potatoes  used  to  produce  these  foods.  The  nutrient 
values  are  adjusted  according  to  their  various  forms  to  maintain  comparability 
throughout  the  series. 
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Because  of  data  limitations,  some  commodities,  such  as  salad  and  cooking  oils  and 
fish,  are  reported  as  separate  categories.  However,  because  individual  foods  within 
these  aggregate  categories  can  van'  gready  in  their  nutrient  composition,  both 
unpublished  and  published  data  for  specific  foods  were  used  to  reflect  more 
accurately  specific  nutrients  within  each  category.  For  example,  nutrient  estimates 
for  salad  and  cooking  oils  were  estimated  using  USDA  production  and  import  and 
domestic  consumption  data  for  individual  oils  [10,43,46).  Sirmlaiiv,  data  from  the 
National  Marine  Fisheries  Service  (NMFS)  were  used  to  estimate  nutnents  for 
specific  categories  offish — fresh/ frozen  fish,  canned  and  cured  finfish,  and 
canned  shellfish — based  on  their  lipid  content. 

Beginning  in  the  1960\s,  consumption  of  produce  from  home  gardens  has  been 
measured  bv  using  data  from  USDA's  decennial  food  consumption  sur\-evs  as 
benchmarks.  Estimates  for  years  between  the  decennial  sun^evs  were  interpolated 
from  changes  in  proportions  of  households  with  gardens.  These  estimates  were 
based  on  data  from  National  Gardening  Sun^eys  of  the  National  Gardening 
Association.  ERS  provided  data  on  home  garden  produce  prior  to  die  196()'s. 

Because  of  data  losses  since  1981,  ERS  discontinued  estimates  for  a  number  of 
commerciallv  produced  fresh  and  processed  fruits  and  vegetables.  These  data  losses 
included  the  loss  of  national  production  estimates  for  a  number  of  fresh  vegetables 
from  USDA's  National  Agnculmral  Statistics  Senice  (NASS)  beKveen  1981  and 
1992,  the  loss  of  industrj'-suppLied  canned  stock  data  in  the  late  1980's,  and  the 
underestimate  of  U.S.  fresh  fruit  and  vegetable  exports  to  Canada  during  die  1980's. 
To  overcome  these  important  commodit\'  data  losses,  ERS  generated  estimates  of 
national  production  for  vegetable  and  fruit  commodities  dropped  from  the  NASS 
program  in  the  1980's  and  coverage  overall  {30).  Efforts  by  ERS  have  made  it 
possible  in  this  report  to  calculate  more  accurate  nutrient  estimates  for  a  number 
of  fruits  and  vegetables  whose  per  capita  estimates  were  carried  forward  with  1980's 
data  in  previous  reports. 

The  estimates  of  the  nutritive  value  of  fcx)d  available  for  consumption  may  not 
include  the  total  supply  of  nutnents.  For  example,  quantities  of  phosphorus  con- 
tained m  carbonated  soft  drinks  are  not  included.  The  nutritive  content  of  baking 
powder,  baking  soda,  veast  or  dough  conditioners,  vitamin  and  mineral  preparation, 
and  calories  from  alcoholic  beverages  are  excluded. 
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Food  Composition  Data 

Food  composition  data  used  to  estimate  the  nutrients  available  in  the  food  supply 
were  obtained  from  the  Primar}'  Nutrient  Data  Set  (PDS)  containing  about  3,000 
foods  and  their  nutrient  profiles  and  USDA's  Nutrient  Database  for  Standard 
Reference  {39).  The  nutrient  database  was  developed  by  the  ARS's  Nutrient  Data 
Laboratory  (NDL)  for  use  with  the  1994-96  Continuing  Survey  of  Food  Intakes 
by  Individuals  (CSFII).  In  addition,  food  specialists  in  NDL  developed  nutrient 
profiles  for  unique  items  for  use  with  food  supply  calculations.  Food  values  are 
based  primarily  on  la  bora  tor}'  analysis.  If  laboratory  values  are  not  available,  values 
are  imputed  from  data  for  other  forms  of  the  same  food  or  from  data  for  similar 
foods. 

Nutrients  added  to  foods  commercially  through  fortification  and  enrichment  are 
estimated.  Included  are  iron,  thiamin,  riboflavin,  niacin,  and  folate  added  to  flour 
and  cereal  products;    the  vitamin  A  added  to  margarine,  milk,  milk  extenders,  and 
cereals;  vitamin  B^  added  to  cereals,  meal  replacements,  and  infant  formulas;  vitamin 
Bp  added  to  cereal;  vitamin  C  added  to  fruit  juices  and  drinks,  flavored  beverages, 
dessert  powders,  milk  extenders,  and  cereals;  and  zinc  added  to  cereals. 

Estimates  of  the  nutrient  content  of  the  food  supply  exclude  nutrients  from  the 
inedible  parts  of  foods,  such  as  bones,  rinds,  and  seeds,  but  include  nutrients  from 
parts  of  foods  that  are  edible  but  not  always  eaten,  such  as  the  separable  fat  on  meat. 
With  the  exception  of  canned  fruits  and  vegetables  for  which  nutrient  data  account 
for  losses  in  processing,  food  supply  estimates  include  nutrients  that  may  be  lost  in 
processing,  marketing,  or  cooking.  (For  information  about  estimating  and  addressing 
food  loss  from  the  U.S.  food  supply,  see  Kantor,  1997.) 

AU  of  the  nutrient  values  per  capita  dating  back  to  1909  are  recalculated  with  the 
most  up-to-date  food  composition  values  available.  Hence  any  changes  in  these 
values  due  to  improvements  in  laboratory  analysis  and  sampling  practices  are  ac- 
counted for  over  the  entire  series.  Data  on  selenium  used  in  this  report,  however, 
may  not  truly  reflect  the  selenium  content  of  food  supply  commodities  over  the 
series,  especially  for  the  earlier  years  because  data  on  selenium  reflect  the  nutrient 
content  of  today's  food  supply.  The  selenium  content  of  plants,  particularly  cereal 
grains,  is  strongly  influenced  by  the  biologically  available  selenium  in  the  soil  in 
which  plants  grow,  a  factor  difficult  to  account  for  over  the  series. 


Beginning  fanuar)'  1,  1998,  all  enriched  grain  foods  were  fortified  with  folic  acid.  The  19U9-97  folate 
estimates  from  flours  do  not  reflect  this  fortification  policy.  Folate  estimates  from  ready-to-eat  breakfast 
cereals  for  tliis  period  reflect  folate  fortification  policy  pnor  to  the  1998  ruling, 

'Calcium  is  not  included  as  a  fortificant.  While  some  calcium  fortification  is  added  to  ready-to-eat 
breakfast  cereals,  the  amount  is  such  that  an  appropriate  estimate  cannot  be  made. 
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Also,  nutrient  values  per  capita  reflect  changes  over  the  years  in  the  actual  foods  due 
to  technological  developments  and  marketing  practices.  For  example,  fat  content 
of  poultr}'  and  pork  has  varied  over  the  years  because  of  changes  in  breeding  and 
feeding  practices  by  the  poultry'  mdustr}'  and  the  production  of  leaner  hogs.  Also, 
changes  m  the  marketing  practices  of  beef  (as  well  as  pork),  such  as  the  closer 
trimming  of  fat  from  one-half  inch  to  one-eighth  inch  m  certain  cuts,  contribute  to 
changes  in  nutrient  values  over  the  series.  Otherwise,  for  most  foods  in  the  food 
supph',  nutrient  composition  has  not  changed  dramaticaUy  over  tlits  cenmn'. 


Food  Supply  Methodologies— Commodity  Specific 

The  databases  used  to  calculate  food  supply  nutrient  estimates  are  continually 
evolving.  New  sources  of  information  are  applied  to  food  supply  methodologies  to 
reflect  market  conditions  and  technological  advances  better.  Selected  methodologies 
are  discussed  to  provide  information  pertinent  to  the  update  of  nutrient  estimates 
for  1909-97.  ^ 


Meat,  Poultry,  and  Fish 

Red  Meat 

The  red  meat  mdustiT  has  altered  a  number  of  marketing  practices  in  the  past  three 
decades,  with  ramifications  on  the  U.S.  food  supply  series.  Specifically,  feeding 
practices,  genetic  and  animal  management  practices,  meat  handling,  and  merchan- 
dising practices  have  been  modified  to  improve  production  efficiency  and  to 
respond  to  consumers'  health  concerns  about  dietar}'  fat  and  red  meat  (2,27). 

Resultant  changes  in  the  quantity-  and  qualit)-  of  red  meat  available  for  consumption 
in  the  food  supply  required  that  adjustments  be  made  in  the  nutrient  databases 
beginning  with  the  year  1955.  These  adjusmients  compensate  for  quantity-  over- 
estimates previously  reported  for  the  mid-1950's  to  the  present  and  reflect  up-to- 
date  nutnent  information.  Overall,  closer  trimming  of  fat  and  more  bone  removal 
have  resulted  in  a  lower  ratio  of  available  carcass  for  retailers  and  consumers. 

A  conversion  for  red  meat  is  used  to  calculate  the  dressed-meat  equivalent  of  bone- 
in  cuts  and  boneless  retail  cuts.  In  the  U.S.  food  supply  series,  an  assumption  is 
made  that  a  certain  percentage  of  carcass  weight  (fat,  bone,  connective  tissue,  and 
shrinkage)  is  removed  or  lost  before  the  product  reaches  the  retail  level. 

Beef.  Two  sets  of  conversion  factors  used  to  calculate  beef  quantitA'  and 
nutrient  estimates  are  revised  periodically  to  account  for  variations  in 
quantit}'  and  yield  of  the  product  and  in  marketing  practices  {29,35  JS). 
These  conversion  factors  are  based  on  changes  m  animal  husbandry'  or 
technology,  marketing  practices  related  to  fat  and  bone  at  the  packer  or 
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retail  level,  or  a  combination  thereof  at  a  specific  period  over  the  series. 
One  factor  accounts  for  specifications  related  to  closer  fat  trim  by  packers 
(carcass-to-wholesale),  and  the  other  adjusts  for  the  closer  trimming  of  fat 
and  increased  removal  of  bone  by  retailers  (carcass-to-retail).  For  beef. 
Yield  Grade  is  a  major  consideration  in  the  adjustment  in  animal  composi- 
tion because  the  lower  the  Yield  Grade,  the  less  fatt)'  die  animal  carcass. 
Also,  the  current  retail  practice  of  fat  trim  replaces  the  1/2-inch  trim  of  the 
1970's  and  1980's  with  the  1/8-inch  trim  of  the  1990's. 

Pork.  For  pork,  two  conversion  factors  used  for  carcass-to-retail  calcula- 
tions have  been  adjusted  downward  for  the  series  beginning  in  1955  to 
better  reflect  the  changing  mix  of  lean  and  fat  on  the  carcass  and  the 
smaller  percentage  of  carcass  available  for  fat  cuts  {3,4).  These  factors 
account  for  the  separation  of  wholesale  pork  into  lean  and  fat  cuts  during 
processing  and  exclude  fat  cuts  from  the  total  retail  carcass  weight.  The 
revised  factor  for  fat  cuts  was  based  on  bellies'  (primarily  bacon)  percentage 
}deld  from  bone-in  trimmed  wholesale  cuts  (8).  Since  the  late  1960's,  this 
\deld  has  decreased  and  in  the  1990's  was  about  one-half  that  of  1965. 

Veal  and  Lamb.  Fewer  changes  have  occurred  in  the  production  and 
marketing  of  veal  and  lamb  than  of  beef  and  pork,  but  since  the  early 
1990's,  many  retailers  have  been  trimming  lamb  products  to  an  1/8-inch 
trim  and  the  PDS  values  used  in  the  lamb  nutrient  database  reflect  the 
leaner  cuts  of  more  recent  years.  Also,  carcass-to-retai]  conversion  factors 
used  for  veal  from  the  early  1960's  have  been  changed.  These  factors  are 
more  reflective  of  the  catde  industry  and  more  representative  of  the 
nutrient  contributions  from  veal  to  the  food  supply. 

Game.  Prior  to  1963,  ERS  provided  per  capita  game  estimates.  To  con- 
tinue these  estimates  over  the  series  and  to  improve  the  quality  of  the  food 
supply  game  data,  the  National  Wildlife  Federation  collects  individual  State 
data  on  game  harvest  for  calculation  of  per  capita  estimates  {28).  Game  is 
divided  into  one  of  five  categories:  Deer,  big  game  (excluding  deer),  small 
game,  land  birds,  and  water  fowl.  Carcass  weight  of  each  species  is  deter- 
mined by  using  data  provided  by  the  individual  States,  and  a  weighted 
average  was  used  for  each  category^  In  cases  where  a  State  did  not  provide 
carcass  weight  data,  weights  are  based  on  information  from  the  WildUfe 
Management  Institute  {51).  Har\^est  data  are  totaled  for  a  particular  year 
and  adjusted  based  on  carcass  weight.  These  estimates  are  divided  by  the 
census  population  of  the  animals  for  that  year.  Per  capita  and  nutrient 
estimates  have  been  updated  for  each  of  the  game  categories  beginning 
in  1966. 
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Fish 

Fish  production  data  include  fish  caught  by  commercial  fishing  vessels,  non- 
commercial sources,  and  aquaculmre.  Canned  and  cured  fish  are  processed 
from  fish  caught  and  are  counted  separately  firom  those  that  are  caught  for  fresh 
and  frozen  distribution.  Beginning  in  1980,  aquaculmre  began  to  play  a  major  role 
in  fish  production  {47).  Presentiy,  aquaculture  provides  a  significant  portion  of  the 
fish  in  the  U.S.  fish  supply,  particularly  salmon,  trout,  and  catfish  species  {48). 
Estimates  for  some  fish  in  the  food  supply  are  reported  as  broad  categories  that 
include  a  number  of  species  based  on  Lipid  content.  The  categories  include  fatt}' 
fish,  those  containing  more  than  5-percent  fat;  lean  fish,  those  contaimng  5  percent 
or  less  of  fat;  and  ground-dweUing  fish. 

To  be  more  consistent  with  ERS  per  capita  estimates  on  fish  and  new  data  received 
from  the  National  Marine  Fisheries  Ser\tice,  CNPP  has  deleted  game  fish  from  the 
food  supply  series  {19,30).  Therefore,  updated  per  capita  estimates  of  total  fish  m 
the  food  supply  may  be  less  than  previously  reported. 


Legumes,  Nuts,  and  Soy 

Soy  Flour 

Per  capita  values  for  soy  flour  (flour  and  grits)  have  not  been  determined  by  ERS 
since  1980.  Since  then,  the  use  of  soy  tlour  by  the  food  industr)'  has  increased;  its 
availabilit}'  in  namral  food  stores  and  some  supermarkets  has  also  increased.  To 
account  for  this  increase  and  to  ensure  that  the  data  are  more  reflective  of  nutrient 
contributions  from  sov  flour,  CNPP  revises  per  capita  estimates  based  on  product 
shipment  data  from  the  Census  of  Manufactures^  an  industrial  senes  conducted  ever}' 
5  years  by  the  Bureau  of  the  Census  {46). 


Fruits  and  Vegetables 

Fresh  Fruits  and  Vegetables 

In  the  early  1980's,  USDA  stopped  reporting  per  capita  values  for  many  commer- 
cially produced  fresh  and  processed  fruits  and  vegetables  because  national  produc- 
tion data  were  no  longer  available.  However,  many  of  these  fruits  and  vegetables  are 
important  sources  of  several  nutrients.  To  continue  monitoring  as  many  of  the  fresh 
vegetable  and  fruit  sectors  as  possible,  ERS  commodit)-  specialists  estimated 
national  production  for  a  number  of  specific  vegetables  and  fruits  by  using  data 
from  States  that  continued  to  collect  production  information  {30).  These  data  are 
reflected  in  the  nutrient  contributions  to  the  food  supply  from  these  food  items. 
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Vegetable  Composites 

The  nutxient  estimates  for  miscellaneous  canned,  fresh,  and  frozen  vegetables  have 
been  revised  since  the  last  report.  These  nutrient  estimates  are  based  on  composite 
vegetable  data — a  mix  of  vegetables  reflective  of  a  variet)?  of  vegetables  consumed 
during  specific  years.  Historically,  nutrient  data  for  these  composites  were  calculated 
by  hand  and  entered  into  the  food  supply  nutrient  database  with  no  direct  link  to 
the  Primary  Data  Set  (PDS).  The  new  composites  provide  better  estimates  of 
consumption  for  canned  miscellaneous  vegetables  than  previously  reported.  Each 
vegetable  in  the  composite  is  directly  linked  to  the  PDS,  thereby  bringing  the 
nutrients  associated  with  a  particular  vegetable  directly  into  the  nutrient  database. 

Fruit  Juices 

Beginning  with  1991  per  capita  estimates,  ERS  no  longer  distinguished  between  the 
final  product  forms  of  juices,  such  as  frozen  or  canned  orange  and  grapefruit  juices. 
Since  then,  per  capita  juice  has  been  reported  as  merely  juice,  gallons  per  capita. 
Using  ERS  supply  data,  CNPP  developed  procedures  to  distinguish  between  the 
frozen  and  canned  forms  of  juices  in  the  food  supply;  this  ensures  consistency  of 
data  and  reflects  nutrient  contributions  from  these  commodities  {41,42). 


Breakfast  Cereals 

The  reporting  of  per  capita  consumption  of  breakfast  cereals  has  changed  over  the 
food  supply  series.  Cereal  quantities,  based  on  type  of  cereal,  have  been  adjusted 
and  nutrient  composites  developed  to  best  reflect  the  nutrient  content  of  the  cereals 
as  reported  by  ERS.  For  example,  from  1909  to  1965,  ERS  reported  per  capita 
estimates  for  wheat  and  corn  cereals  as  individual  items  but  did  not  account  for 
cooked  and  ready-to-eat  quantities  separately.  Beginning  in  1966,  ERS  accounted 
for  ready-to-eat  and  cooked  com  and  wheat  cereals  separately. 

Ready-to-Eat  Cereals 

From  1966  to  1973,  the  percentage  contribution  of  each  cereal  (wheat  or  com)  was 
determined  and  applied  to  the  ERS  per  capita  estimates  for  total  ready-to-eat  cereal 
and  subsequently  linked  to  nutrient  data  specific  to  these  two  cereals.  Beginning  in 
1974,  ERS  quantity  data  on  ready-to-eat  cereal  were  directly  Hnked  to  a  composite 
reflective  of  a  number  of  cereals:  Wheat,  corn,  oat,  rice,  and  mixed  grain.  The 
nutrient  contribution  from  each  of  these  cereals  in  the  composite  is  based  on  cereal 
production  data  from  the  Census  of  Manufactures,  an  industrial  series  conducted  every 
5  years  by  the  Bureau  of  the  Census  {45). 

Cooked  Cereals 

Beginning  in  1966,  total  per  capita  estiniates  of  cooked  cereals  were  reported  by 
ERS.  Nutrient  estimates  reflective  of  the  total  wheat,  oat,  mixed  grain,  and  instant 
cereals  are  based  on  cereal  production  data  from  the  Census  of  Manufactures  {45). 


Nutrient  Content  of  the  U.S.  Food  Supply,  1 909-97  1 1 


Food  Fortification 

The  estimation  of  the  nutritive  value  of  the  U.S.  food  supph'  requires  information 
on  the  extent  of  enrichment  and  fortification  of  foods.  With  the  exception  of 
fortification  data  for  white  flour  and  margarine,  food  supply  fortification  had  not 
been  updated  since  1970.  To  provide  more  accurate  and  up-to-date  estimates  of 
nutrients  from  fortification,  CNPP  revised  food  supply  fortification  files  in  this 
report  to  reflect  histoncal  and  current  fortification  poHcy. 

CNPP  consulted  with  members  of  the  food  industr\%  trade  associations,  fortifica- 
tion policy/food  regulator\'  staff  at  the  Food  and  Drug  Administration  (FDA), 
academic  experts  in  food  science  and  nutraceuticals,  and  chemical  suppliers  of 
added  nutnent  formulations.  The  FDA  provided  labeling  data  from  the  1997  Food 
Label  and  Package  Sun^ey.  This  suixey  contains  valuable  information  on  enriched 
and  fortified  food  items  and  the  amount  of  fortification  as  a  percentage  f)f  Daily 
Values  (as  indicated  on  the  Nutrition  Facts  Label).  These  data  were  used  to  estab- 
lish or  venh'  fortification  levels  of  several  food  supply  commodities,  such  as  white 
flour,  breakfast  cereals,  nee,  pasta,  and  margarine.  Additionally,  results  from  a 
sun-ey  of  ennchment  of  corn  products  conducted  m  cooperation  with  the  Nortii 
Amencan  Millers'  Association  contributed  similar  information  on  com  meal  and 
grits.  For  other  food  commodities  (e.g.,  fruit  drinks  and  juices,  individual  daiiT 
products,  and  meal  replacements),  adequate  information  does  not  exist  to  estimate 
added  nutrients  or  fortification. 

Food  supply  fortification  fdes  were  revised  using  two  t\'pes  of  fortification  files: 
historical  files  and  dynamic  or  active  files.  The  development  of  these  two  files 
accounts  for  nutnent  fortification  over  the  series  without  nsk  of  double  counting, 
because  historical  fortification  data  are  distinctly  separated  from  current  fortifica- 
tions. Histoncal  files  contain  estimates  of  added  nutrients  per  year  and  nutrients 
for  a  specific  commodit\"  or  commodit^'  categon'.  Estimates  of  added  nutnents 
were  derived  from  a  special  sun'ey  designed  by  the  U.S.  Department  of  Agriculture 
and  included  as  a  component  to  the  1970  census,  conducted  by  the  Bureau  of  the 
Census.  Absolute  amounts  of  nutrients  added  by  manufacmrers  and  distributors 
of  vitamins  and  minerals  were  directly  entered  into  the  food  supply  fortification  file 
for  a  specific  commodits-.  While  no  link  is  made  to  the  commodit\-'s  quantm"  data, 
nutrient  values  from  the  liistorical  fortification  file  are  accounted  for  in  the  nutnent 
totals  and  the  nutnent  contributions  by  food  group  or  commodity  Some  food 
commodities  have  only  historical  files  because  adequate  information  does  not  exist 
to  estimate  added  nutrients  as  fortifications.  These  food  commodit}'  categories  are 
dam'  products,  fruit  and  fruit  juices,  and  miscellaneous  foods.  Otherwise,  historical 
fortification  files  generally  contain  added  nutnent  data  from  the  date  of  initial 
ennchment  (or  fortification)  of  a  commodiU"  to  1969  (for  nee,  corn  meal/grits, 
and  margarine)  and  to  1973  (for  ready-to-eat  breakfast  cereals,  white  flour,  and 
semolina).  In  all  cases,  histoncal  fortification  data  are  included  in  the  food  supply 
nutrient  estimates  for  a  particular  year. 
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Dynamic  or  active  fortification  files  link  commodity  quantity  data  directiy  to 
nutrient  data  for  a  specific  year  based  on  enrichment/ fortification  policy  for  that 
year.  Food  commodities  with  active  fortification  files  are  rice,  corn  meal/grits, 
and  margarine  firom  1970  and  for  ready- to-eat  breakfast  cereals,  white  flour,  and 
semolina  firom  1974. 

The  update  of  these  fortification  data  and  the  creation  of  active  fortification  files 
affect  both  food  supply  nutrient  totals  per  capita  per  day  and  the  percentage 
contribution  from  these  nutrients.  As  a  result,  nutrient  estimates  and  their  percent- 
age contribution  by  food  group  in  this  report  may  be  greater  than  previously 
reported  for  those  nutrients  added  to  foods  through  enrichment  or  fortification. 
For  a  list  of  nutrients  added  as  fortifications  by  food  commodity,  see  section  on 
food  composition  data. 
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Supply 


Spices  in  the         The  United  States  is  the  world's  largest  spice  importer  and  consumer,  as  well  as 
T  J  ^    Fond  ^  growing  producer.  The  rise  of  both  imports  and  domestic  production  reflects 

growth  in  spice  demand  due  to  population  growth,  increased  use  of  spices  to 
compensate  for  less  salt  and  lower  fat  levels  in  food,  and  heightened  popularit}^ 
of  ethnic  foods  from  Asia,  Latin  America,  and  Mediterranean  cultures  (1,30). 

The  United  States  imports  more  than  40  separate  spices,  with  the  7  largest  spice 
imports  (vaniUa  beans,  capsicum,  black  and  white  pepper,  sesame  seed,  cinnamon 
or  cassia,  mustard  and  oregano)  accounting  for  more  than  75  percent  of  the  total 
annual  value  of  spice  imports.  What  the  United  States  does  not  import  for  con- 
sumption, it  produces.  In  1997,  domestic  production  of  spices  accounted  for  24 
percent  of  the  total  supply  and  utilization.  Domestic  production  was  dominated 
by  mustard  seed  and  dried  chili  peppers  {30). 

Per  capita  spice  consumption  of  indmdual  spices,  miscellaneous  spices,  and  other 
spices  in  die  food  supply  reached  a  record  high  of  2.9  pounds  per  person  per  year 
in  1996  and  1997,  more  than  a  pound  above  1970  and  1980  levels.'  In  the  earl}- 
1980's,  about  60  percent  of  spices  consumed  m  the  United  States  were  used  by 
retail  consumers  and  the  remainder  by  the  food  processing  or  food  service  sector. 
Since  the  early  1990's,  these  shares  have  been  reversed.  Rapid  expansion  of  fast- 
food  restaurants  in  recent  years  explains  part  of  the  growth  in  food  processing  or 
food  sendee  use.  Another  trend  in  food  processing  is  the  growing  use  of  spice 
oleoresins  (a  concentrated  form  of  spices),  which  are  cleaner  and  easier  to  disperse 
in  the  manufacmre  of  products  containing  spices. 

^Although  spices  are  consumed  in  small  amounts,  they  are  concentrated  and  there- 
fore nutrient  dense,  contributing  vitamin  A,  carotene,  \'itamin  B^,  calcium,  iron, 
magnesium,  and  zinc  to  the  food  supply.  From  1970  to  1997,  spices  contributed 
from  3  to  5  percent  of  the  carotene  available  in  the  food  supply.  During  the  same 
period,  vitamin  A,  vitamin  B^,  and  calcium  from  spices  doubled  or  nearly  doubled. 
These  increases  are  due  to  the  greater  quantit}'  of  spices  available  in  the  food  supply 
(see  table,  figs.  1  and  2). 


'individual  spices  in  the  food  supply  consists  of  cinnamon,  cayenne  pepper,  mustard  seed,  paprika, 
black  pepper,  and  sesame  seed.  Miscellaneous  spices  consist  of  anise  seed,  caraway  seed,  celer\-  seed, 
clove,  conander,  cumin,  fennel  seed,  ginger,  mace,  nutmeg,  allspice,  poppv  seed,  sage,  mrmenc,  and 
vanilla  bean.  Other  spices  consist  of   fresh  basil,  ground  basil,  cardamon,  curr\-,  dill  seed,  fenugreek, 
bav  leaf,  marjoram,  dned  parsley,  fresh  parsley,  rosemary,  savory,  thyme,  spearmint,  and  oregano. 
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Nutrient  contributions  from  spices  for  selected  nutrients  in  the  food  supply,  selected  years 


Year 

Vitamin  A 

Carotene 

Vitamin 

B6 

Calcium 

Iron 

M 

agnesium 

Zinc 

Milligrams  (RE)  -- 



— -  Milligrams  -■ 

1970 

1.1 

3.3 

0.7 

1.0 

lA 

1.5 

0.8 

1980 

1.3 

3.6 

0.8 

1.2 

2.2 

1.6 

0.8 

1990 

2.3 

5.7 

1.1 

1.5 

2.3 

1.9 

0.9 

1997 

2.2 

4.9 

1.2 

1.8 

2.6 

2.2 

1.0 

Figure  1 .  Percent  contributions  of  vitamin  A,  carotene,  and  vitamin  Bgto  the 
U.S.  food  supply  from  spices,  1970-97 
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Figure  2.  Percent  contributions  of  calcium,  iron,  magnesium,  and  zinc  to  the 
U.S.  food  supply  from  spices,  1970-97 
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Trends  in 

Availability 

of  Foods 

and 

Food  Energy 

and 

Nutrient  Levels, 

1909-97 


Quantities  of  Food  Available  From  Major  Food  Groups 

During  this  centur)-,  substantial  change  has  occurred  in  the  American  food  supply 
and  the  nutrients  tliat  are  available  (table  35).  Many  of  these  changes  are  linked  to 
advances  in  food  production  and  technology,  Federal  standards  for  enrichment 
and  fortification,  the  Federal  Dietary  Guidance  system,  and  changing  consumer 
preferences  creating  demand  for  nutritionally  improved  foods. 

Consumption  from  the  meat,  poultr}^,  and  fish  group  reached  a  record  high  in  1995 
at  236  pounds  per  capita  and  remained  at  this  level  in  1997.  Poultn'  increased  more 
than  fivefold — from  17  to  92  pounds  per  capita,  between  1909  and  1997.  In  fact, 
since  the  earlv  1970's  when  the  poultry  industn'  began  marketing  a  variet}'  of 
processed  poultr}'  products,  such  as  chicken  breasts,  thighs  and  tenders,  and 
luncheon  meats,  poultn,'  use  has  almost  doubled:  49  pounds  per  capita  in  1970 
compared  to  92  pounds  per  capita  in  1997.  Fish  use  has  increased  somewhat,  from 
11  pounds  per  capita  in  1909  to  15  pounds  per  capita  in  1997,  remaining  relatively 
stable  since  the  late  1980's.  Red  meat  continues  to  be  a  major  part  of  our  diet,  but 
its  use  is  down  by  about  13  percent  from  148  pounds  per  capita  in  1909  to  129 
pounds  per  capita  in  1997.  Consumption  of  red  meat  reached  a  high  of  156  pounds 
per  capita  in  1976  when  beef  supplies  were  at  record  levels  because  of  the  liquida- 
tion of  the  Nation's  beef  herd.  Consumer  concerns  about  cholesterol  and  saturated 
fat,  inconsistent  qualitw  and  lack  of  convenience  m  beef  preparation  contribute 
to  this  negative  trend.  Egg  use  has  generally  declined  over  the  series  but  has 
remained  stable:  about  30  pounds  per  capita  since  1989  (fig.  2). 

Legumes,  nuts,  and  soy  consumption  generally  remained  stable  over  the  senes  with 
somewhat  higher  levels  consumed  in  the  later  years,  reflecting  the  increased  use  of 
soy  products  and  nuts.  Consumption  of  legumes  was  highest  in  the  early  years  of 
the  series  and  dropped  after  WWII  (fig.  3). 

Demand  for  whole  milk  has  declined,  whereas  demand  for  lowfat    and  skim  milks 
(fat- free  or  nonfat)  and  yogurt  has  increased  substantially,  particularly  in  the  past 
two  to  three  decades.  Despite  this  trend  toward  lower  fat  milks,  the  per  capita 
consumption  o{  fluid  cream  products  has  increased  since  the  mid-1970's — from 
5.0  pounds  per  capita  in  1975  to  9  pounds  per  capita  in  1997.  Also,  because  of  the 
increase  in  ethmc  diversity  the  demand  for  hard  cheeses  used  in  pizza  making, 
cheeses  used  in  prepared  foods,  and  the  greater  vanet}'  in  processed  cheeses,  cheese 
consumption  has  increased  from  4  pounds  per  capita  in  1909  to  31  pounds  per 
capita  in  1997  (fig.  4). 

The  use  of  grain  products  has  increased  since  the  lowest  levels,  around  140  pounds 
per  capita,  were  reached  in  the  early  1970's.  However,  in  1997  use  was  considerably 
lower  (at  217  pounds  per  capita)  than  the  300  pounds  per  capita  level  in  1909.  In 


'Includes  reduced-fat  and  lowfat  milks. 
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Figure  2.  U.S.  food  supply;  Meat,  poultry,  fish,  and  eggs,  per  capita  per  year,  1 909-97 
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Figure  3.  U.S.  food  supply:  Legumes,  nuts,  and  soy  products,  per  capita  per  year,  1909-97 
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Figure  4.  U.S.  food  supply:  Dairy  products,  per  capita  per  year,  1909-97 
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contrast,  caloric  sweeteners  have  increased  in  use  and  are  at  record-high  levels. 
Shifts  within  the  caloric  sweeteners  group  have  also  occurred.  Over  the  series, 
refined  sugar  has  been  largely  replaced  b}'  high-fructose  corn  syrup,  which  was 
at  an  all-time  high  in  1997  at  82  pounds  per  capita  (fig.  5). 

Vegetable  and  vegetable  juice  use  is  rising  and  in  1997  was  at  the  highest  level  since 
the  1960's  but  continues  to  be  lower  than  in  1909.  The  major  reason  for  an  overall 
decrease  in  the  use  of  fresh  vegetables  has  been  the  marked  decline — more  than 
one-half — in  the  use  of  fresh  white  potatoes.  In  1909,  fresh  white  potatoes  pro- 
vided 188  pounds  per  capita;  in  1997,  this  value  was  at  85  pounds  per  capita. 
This  decUne  has  been  slighdy  offset  in  recent  years  by  increases  in  per  capita 
consuniption  of  some  fresh  commercial  vegetables,  such  as  bell  peppers,  onions, 
and  broccoli.  The  use  of  tomatoes  and  dark-green/deep-yellow  vegetables  is  similar 
in  1909  and  1997,  at  54  pounds  for  tomatoes  and  at  35  pounds  per  capita  for  dark- 
green/deep-yellow  vegetables  (fig.  6). 

Fruit  and  fruit  juice  use  has  increased  from  173  pounds  per  capita  in  1909  to  228 
pounds  per  capita  in  1997.  During  this  time,  citrus  fruits  and  juices  were  major 
contributors  to  this  increase.  Since  the  mid-1970's,  the  use  of  noncitrus  fruits 
and  melons  has  generally  increased,  with  the  1997  quanrit}'  the  highest  since 
the  late  1930's.  Overall,  increased  fruit  availabiltt}'  is  related  to  increases  in  juice 
consumption  and  the  introduction  of  a  greater  variet}'  of  fruits,  including  exotic 
fruits,  into  the  food  supply  (fig.  7). 

Total  fats  and  oils  have  increased  from  41  pounds  per  capita  m  1909  to  68  pounds 
per  capita  in  1997.  The  1997  level  reflects  a  4-pound  per  capita  decrease  since  1993 
when  the  level  was  at  a  record  high  of  72  pounds  per  capita.  A  shift  has  occurred 
from  the  use  of  animal  sources  of  fat  to  vegetable  sources  because  of  a  substantial 
increase  in  the  use  of  vegetable  fats,  such  as  margarine,  shortening,  and  oils  (fig.  8). 


Food  Energy 

Over  the  penod  covered  in  this  report,  per  capita  energ}-  levels  have  been  as  low  as 
3,100  kilocalories  and  as  high  as  3,800  kilocalories  per  capita  per  day.  In  1909,  the 
energy  level  was  3,500  kilocalories.  Energ}'  levels  decreased  until  they  reached  a  low 
of  3,100  kilocalories  in  the  early  1950's  through  1965.  Since  then,  energy  levels  have 
generally  increased  to  a  high  of  3,800  kilocalories  in  1993.  Levels  have  continued  at 
this  level  through  the  1990's  (table  1,  fig.  9). 

Three  macronutnents — carbohydrate,  protein,  and  fat — can  be  converted  to  energy 
(fig.  10).  The  energy  contribution  from  carbohydrate  decreased  from  57  percent  in 
1909  to  54  percent  in  1997.  Protein  levels  in  the  food  supply  have  consistendy 
accounted  for  about  12  percent  of  total  energy  since  1909.  The  contribution  from 
fat  increased  from  31  percent  m  1909  to  37  percent  in  1997 — a  slight  drop  from 
38  percent  m  1993. 
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Figure  5.  U.S.  food  supply:  Grain  products  and  sugars  and  sweeteners,  per  capita 
per  year 
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Figure  6.  U.S.  food  supply:  Vegetables,  per  capita  per  year,  1909-97 
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Figure  7.  U.S.  food  supply:  Fruits,  per  capita  per  year,  1909-97 
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Figure  8.  Types  of  fat  in  the  U.S.  food  supply 
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Figure  9^  Food  energy  in  the  U.S.  food  supply,  per  capita  per  day,  1909-97 
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Figure  10.  Macronutrient  sources  of  food  energy  in  the  U.S,  food  supply 
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Although  the  contribution  of  various  food  groups  to  food  energy  in  the  food 
supply  has  fluctuated  since  1909,  grain  products  have  clearly  provided  a  major  share. 
In  1997,  grain  products  provided  26  percent  of  the  total  kilocalories  available.  Both 
the  fats  and  oils  and  sugars  and  sweeteners  groups  ranked  second,  each  providing 
19  percent  of  the  kilocalories;  followed  by  the  meat,  poultr}',  and  fish  group  at  14 
percent  (table  5,  fig.  1 1). 

Carbohydrate 

The  level  of  carbohydrate  present  in  the  food  supply  decreased  steadily  from  500 
grams  per  capita  per  day  in  1909  to  374  grams  in  1963,  its  lowest  level  (table  1,  fig. 
12).  The  drop  in  use  of  grain  products  and  white  potatoes  was  chiefly  responsible 
for  this  decline  in  carbohydrate  levels.  Since  1963,  carbohydrate  levels  have  in- 
creased and  in  1996  outpaced  the  1909  level  of  500  by  3  grams.  Between  1980  and 
1997,  carbohydrate  levels  rose  by  25  percent,  from  406  grams  per  capita  per  day  to 
509  grams,  an  increase  due  to  the  use  of  grain  products  and  sweeteners. 

Figure  11.  Sources  of  food  energy  in  the  U.S.  food  supply 
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Figure  12.  Carbohydrate  in  the  U.S.  food  supply,  per  capita  per  day  1909-97 
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Foods  derived  from  plant  sources  have  always  contributed  most  of  the  carbohy- 
drate available  for  consumption.  Two  food  groups  in  particular,  grain  products  and 
sugars  and  sweeteners,  have  been  the  major  sources  of  carboh^'drate  throughout  the 
years. 

In  1909,  gram  products  provided  the  highest  percentage  of  carbohydrate  in  the  food 
supply,  about  57  percent,  followed  by  sugars  and  sweeteners  with  21  percent,  and 
fruits  and  vegetables  collectively  contributing  16  percent.  During  1963-64,  when 
carbohydrate  levels  were  their  lowest,  the  share  from  grain  products  dropped  to  37 
percent,  while  that  from  sugars  and  sweeteners  increased  to  38  percent.  Beginning 
in  the  1990's,  grain  products  have  contributed  at  least  41  percent  of  the  carbohy- 
drate in  the  food  supply.  In  1997,  sugars  and  sweeteners  remained  at  the  same  level 
as  in  the  mid-1960's,  and  contnbutions  from  fruits  and  vegetables  collectively  were 
at  14  percent,  somewhat  less  than  the  1909  level  (table  6,  fig.  13). 

Figure  13.  Sources  of  carbohydrate  in  the  U.S.  food  supply 
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The  level  of  dietar}^  fiber  in  the  food  supply  decreased  from  29  grams  per  capita 
per  day  in  1909  to  18  grams  in  1963,  its  lowest  level  (fig.  14).  As  with  carbohydrates, 
the  drop  in  use  of  grain  products  was  chiefly  responsible  for  this  decline.  Since  the 
1980's  there  has  been  a  slow  but  steady  increase  in  levels  of  dietarj'  fiber  in  the  food 
supply.  The  level  of  25  grams  per  capita  per  day  in  1996  and  1997  is  the  highest 
level  since  WWII  when  victor}?  vegetable  gardens  contributed  important  sources 
of  dietary  fiber  to  the  diet  (table  4,  fig.  14). 

The  major  sources  of  dietar}'  fiber,  not  surprisingly,  are  grains,  fruits,  and  veg- 
etables. In  1909,  grain  products  provided  the  highest  percentage  of  dietan?  fiber 
in  the  food  supply,  51  percent,  followed  by  vegetables  at  26  percent  and  fruits  at 
12  percent.  In  1997,  grain  products  contributed  40  percent,  an  appreciable  drop 
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from  1909.  However,  contxibutions  from  vegetables  and  fruits  were  similar  to  those 
in  1909  at  25  and  11  percent,  respectively.  Also  the  legumes,  nuts,  and  soy  group 
has  made  an  important  contribution  to  the  dietary^  fiber  available  in  the  food  supply 
over  the  years,  ranging  from  10  to  14  percent.  Contributions  from  the  miscella- 
neous group  increased  substantially  from  1  percent  to  10  percent  from  1909  to 
1997,  due  to  the  increased  use  of  spices,  a  highly  concentrated  form  of  dietary 
fiber  (table  7,  fig.  15). 


Figure  14.  Dietary  fiber  in  the  U.S.  food  supply,  per  capita  per  day,  1909-97 
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Figure  15.  Sources  of  dietary  fiber  in  the  U.S.  food  supply 
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Protein 

The  level  of  protein  in  the  food  supply  was  higher  in  1997  (112  grams)  than  in  1909 
(101  grams).  From  1909  to  1935,  protein  levels  gradually  decreased  until  reaching 
their  lowest  level  (86  grams).  During  and  after  VCAX'II,  1943-46,  protein  levels  rose 
to  levels  similar  to  those  in  1909.  However,  by  1950,  protein  levels  decHned  and 
remained  at  pre-Depression  levels  tliroughout  the  1960's.  Since  1970,  protein 
levels  have  primarily  increased,  reaching  the  highest  level  in  1997  (table  1,  fig.  16). 

Considerable  change  has  occurred  in  protein  sources  since  1909.  In  1997,  animal 
sources  contributed  about  61  percent  of  total  protein;  at  the  beginning  of  the 
cenmrA',  animal  and  vegetable  sources  each  contributed  half  (fig.  17), 


Figure  16.  Protein  in  the  U.S.  food  supply,  per  capita  per  day,  1909-97 


Figure  17.  Types  of  protein  in  the  U.S.  food  supply 
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Grain  products  provided  37  percent  of  the  protein  available  in  the  1909  food 
supply.  This  share  has  fluctuated  over  the  series,  with  the  lowest  levels  occurring 
in  the  1970's.  Since  1939,  grain  products  have  been  replaced  by  the  meat,  poultry^ 
and  fish  group  as  the  primar}'  source  of  protein  in  the  food  supply.   In  1997,  the 
meat,  poultr}^  and  fish  group  contributed  38  percent  and  grain  products  contributed 
24  percent  of  the  protein  available  in  the  food  supply  (fig.  18).  Within  the  meat, 
poultr}',  and  fish  group,  red  meat  has  consistently  provided  the  highest  share  of 
protein.  However,  since  1971,  red  meat's  contribution  has  primarily  decreased. 
Poultr}^,  on  the  other  hand,  has  made  a  greater  contribution  to  protein.  Beginning 
at  2  percent  in  1909,  protein  availabiHt)'  from  poultry  has  increased  almost  sixfold: 
to  14  percent  by  1997  (table  8). 

Historically,  dain'  products  have  supplied  around  one-fifth  of  the  protein  in  the 
U.S.  food  supply.  Actual  protein  contribution  from  dair}'  products  was  highest  at 
23  percent  in  the  1950's  and  early  1960's,  and  lowest  at  19  percent  in  the  late  1990's. 
This  change  reflects  a  decrease  in  the  total  use  of  fluid  rmlks  and  changing  trends 
for  individual  milk  and  milk  products  over  time. Whole  rrulk  remained  a  relatively 
stable  source  of  protein  from  1909  through  the  1960's;  thereafter  its  use  began  to 
decline.  At  that  time,  the  use  of  lowfat  milk,  yogurt,  and  hard  cheeses  began  to 
increase  (table  8). 


Figure  18.  Sources  of  protein  in  tlie  U.S.  food  supply 
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Fat 


Estimates  of  the  fat  content  in  the  food  supply  include  \4sible  fats,  such  as  lard, 
margarine,  and  oils  and  invisible  fats  (distinguished  from  the  fats  and  oils  food 
group)  present  in  dair)',  meat,  and  baked  products.  Fat  levels  in  the  food  supply 
increased  28  percent  between  1909  and  1997  from  122  to  156  grams  per  capita 
per  day  (table  1,  fig.  19). 

Total  fat  contributions  from  red  meat  have  generally  declined  throughout  the  series. 
In  the  early  years,  red  meat  contributed  around  one-third  of  the  fat;  however,  by 
1997,  it  had  decreased  by  almost  one-half  Salad  oils  have  made  a  greater  contribu- 
tion to  total  fat  availabilits',  increasing  from  2  percent  in  the  early  part  of  the  series 
to  23  percent  in  1997.  Although  the  share  of  total  fat  from  butter  and  lard  has 
decreased,  it  is  not  enough  to  offset  the  percentage  associated  with  increased  use 
of  salad  oils.  Thus,  the  share  of  total  fat  from  the  fats  and  oils  group  has  gradually 
increased  from  nearly  two-fifths  m  1909  to  over  one-half  in  1997  (table  9). 

Total  fat  contributions  from  dair\'  products  have  fluctuated  over  the  series.  Lower 
contributions  in  the  later  years  reflect  the  increased  use  of  lowfat  and  skim  milks.  In 
1909,  dair}^  products  contributed  15  percent  of  total  fat  available,  with  whole  milk 
contributing  9  percent  and  cheese  contributing  1  percent  of  this  total.   In  1997,  this 
contribution  decreased  somewhat  to  13  percent;  however,  whole  milk  contributed 
only  2  percent  and  cheese's  contribution  increased  to  6  percent  (table  9). 

The  increase  in  total  fats  and  oils,  especially  in  the  last  three  decades,  probably 
results  from  the  greatly  expanded  use  of  fried  foods  by  the  fast-food  industry-  and 
in  food  service  outlets  as  well  as  the  increased  use  of  salad  oils  on  salads  consumed 
both  at  home  and  away  {30).    However,  the  nutnrional  concern  m  the  mid-1990's  to 


Figure  19.  Total  fat  in  the  U.S.  food  supply,  per  capita  per  day,  1 909-97 
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cut  dietary  fat  in  the  diet  is  apparent  in  the  recent  fat  and  oil  per  capita  consumption 
estimates.  Annual  per  capita  consumption  of  fats  and  oils  decEned  by  6  percent 
between  1993  and  1997,  with  only  a  slight  decrease  in  fats  and  oils  contribution 
(i.e.,  from  53  to  52  percent).  Despite  this  downward  trend,  per  capita  consumption 
of  fats  and  oils  was  21  percent  higher  and  its  nutrient  contribution  to  total  fat  was 
9  percent  higher  in  1997  than  in  1970  (tables  1  and  35). 

While  food  supply  estimates  reflect  trends  in  the  availability  of  fats  and  oils  for 
human  food,  they  have  never  accurately  measured  the  amount  of  food  eaten 
because  the  portion  of  food  wasted  or  discarded  is  difficult  to  determine.  With 
the  growth  of  the  fast- food  industry  in  the  past  three  decades,  it  has  become  even 
more  difficult  to  estimate  the  waste  portion  or  discard  of  deep-frying  fats.  Since 
this  discard  is  not  available  for  human  consumption,  these  estimates  are  limited  as 
indicators  of  acmal  intake.  A  1993  study  estimated  that  about  50  percent  or  more 
of  deep-frying  fat  used  in  food  servdce  operations  is  discarded  after  use  and  is  not 
available  for  consumption  (//).  Reliable  estimates  of  total  fats  and  oils  are  difficult 
to  determine  partiy  because  the  actual  amount  of  frying  fat  discarded  by  food 
service  operations,  particularly  fast-food  restaurants,  varies  with  the  type  of 
establishment. 

In  recent  years,  the  t)qie  of  fat  used  in  restaurants  and  frying  operations  has  changed 
from  edible  tallow  and  solid  vegetable  oils  to  partially  hydrogenated  vegetable 
cooking  oils  and  liquid  oils  {6).  Hydrogenation  imparts  certain  functional  properties 
needed  in  products,  such  as  product  stabilit}^  extended  shelf  life,  and  lengthened 
utility.  However,  it  also  results  in  the  formation  of  trans  fatty  acids.  Along  with  the 
partially  hydrogenated  vegetable  cooking  oils  and  liquid  oils  used  by  restaurants  and 
others,  trans  fatty  acids  are  found  in  the  hydrogenated  fat  used  in  the  manufacture  of 
margarine  and  vegetable  shortening  and  therefore  in  foods  prepared  with  these  fats. 
Current  research  indicates  that  intake  of  trans  fatty  acids  raises  LDL-C  levels  nearly 
as  much  as  cholesterol-raising  saturated  fatty  acids  and  is  associated  with  the 
increased  risk  of  coronary  heart  disease  {22).  Most  recendy,  the  Food  and  Drug 
Administration  proposed  that  the  amount  of  trans  fatty  acids  in  a  food  be  included 
in  the  Nutrition  Facts  panel  {50). 

While  current  research  links  consumption  oi  trans  fatty  acids  with  increased  risk  of 
coronary  heart  disease,  the  amount  of  trans  fatty  acids  in  the  diet  has  remained 
relatively  constant  in  recent  decades,  in  part  because  the  increased  consumption  of 
vegetable  fat  has  been  counterbalanced  by  a  decrease  in  the  trans  fatt}'  acids  content 
of  many  products  made  with  vegetable  fat  (6). 
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Fatty  Acids 

Changes  in  the  levels  and  sources  of  fat  in  the  food  supply  have  affected  the  per 
capita  estimates  of  saturated,  monounsaturated,  and  pohoinsaturated  fatt\-  acids 
(table  1,  fig.  20). 

Saturated  Fatty  Acids.  Saturated  fatt\-  acids  decreased  from  52  grams 
per  capita  in  19U9  to  50  grams  in  1997  and  accounted  for  a  smaller 
share  of  total  fat  in  1997  (32  percent)  than  m  1909  (43  percent).  In 
1909  and  1997,  the  fats  and  oils  group  was  the  primary  source  of 
saturated  fatt}-  acids,  contributing  about  40  percent.  Over  the  series, 
the  fats  and  oils  group  generaUv  has  been  the  leading  contributor  of 
samrated  fatt}-  acids.  An  exception  is  the  period  between  1968  and  1977 
when  consumption  of  red  meat  rose,  resulting  in  a  greater  contribution 
of  saturated  fatr\"  acids  from  tliis  group.  Otherwise  the  meat,  poultn', 
and  fish  group  has  been  the  next  leading  source  of  saturated  fatt\-  acids 
m  the  food  supply,  followed  by  dain'  products.  In  1997,  the  meat, 
poultr\',  and  fish  group  provided  about  27  percent  and  dain'  products 
25  percent  of  the  saturated  fatn^  acids  in  the  food  supply  (table  10,  fig. 
21). 

Monounsaturated  Fatty  Acids.  The  amount  of  monounsamrated 
fatt\-  acids  increased  from  47  grams  per  capita  in  1909  to  66  grams 
in  1997.  However,  their  share  of  total  fat  was  similar  for  both  years, 
about  two-fifths  (fig.  20).  The  fats  and  oils  group  has  been  the  leading 
contributor  of  monounsaturated  fatt}'  acids  m  the  food  supply.  Its 
contribution  has  increased  from  40  percent  in  1909  to  56  percent  in 
1997.  The  meat,  poultn',  and  fish  group  has  been  the  secondan'  source 
of  monounsamrated  fatts'  acids  with  contnbutions  generally  decreasing 
over  the  series  from  42  percent  m  1909  to  27  percent  in  1997.  Both  of 
these  trends  reflect  the  greater  use  of  vegetable  fats  and  their  replace 
ment  of  animal  fats  over  the  years  (table  1 1,  fig.  22). 

Polyunsaturated  Fatty  Acids.  The  absolute  level  of  poh-unsamrated 
fattv  acids  increased  nearly  two  and  a  half  times  from  13  grams  m  1909 
to  33  grams  m  1997  (fig.  20).  Poh-unsamrated  fatr\'  acids  accounted  for 
about  22  percent  of  the  total  fat  in  1997,  compared  with  12  percent  in 
1909.  The  meat,  poultry,  and  fish  group  and  the  fats  and  oils  group 
each  contnbuted  about  one-third.  Grain  products  contributed  less  than 
one-fifth  of  the  poh-unsamrated  fatt}-  acids  available  in  1909.  Since 
then,  the  share  provided  by  the  fats  and  oils  group  has  steadily  in- 
creased, more  than  doubling  m  1997  compared  with  1909.  In  1997, 
contributicms  from  the  meat,  poultr}-,  and  fish  group  to  poh-unsam- 
rated fatr^'  acids  availability  decreased  by  more  than  one-half,  and 
contnbutions  from  the  grain  group  decreased  from  17  to  5  percent 
compared  with  1909  (table  12,  fig.  23). 
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Figure  20.  Saturated,  monounsaturated,  and  polyunsaturated  fats  in  the  U.S.  food 
supply,  per  capita  per  day,  1909-97 
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Figure  21 .  Sources  of  saturated  fatty  acids  in  the  U.S.  food  supply 
1909  1997 
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Figure  22.  Sources  of  monounsaturated  fatty  acids  in  the  U.S.  food  supply 
1909  1997 
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Figure  23.  Sources  of  polyunsaturated  fatty  acids  in  the  U.S.  food  supply 
1909  1997 
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Cholesterol 

Dietan'  cholesterol  decreased  b\'  about  10  percent  between  1909  and  1997  from 
450  to  410  mg  per  capita  per  da}'  (fig.  24).  The  peak  level  of  540  mg  occurred  at  the 
end  of  W'AX'II  when  use  of  eggs  and  dair\'  products  was  high  (table  1).  Eggs  were  the 
pnmar\'  source  of  cholesterol  from  1909  until  the  earlv  1970's.  Eggs'  contribution 
to  total  cholesterol  peaked  during  the  1950's  at  45  percent.  Since  then,  the  share  of 
cholesterol  from  eggs  has  experienced  a  general  downward  trend,  reaching  its  lowest 
point,  34  percent,  in  1995.  From  the  early  1970's,  the  cholesterol  share  from  meat, 
poultr\',  and  fish  has  continued  to  increase  and  in  1997  was  44  percent.  Although  no 
single  food  in  the  meat,  poultr}',  and  fish  group  contributes  more  cholesterol  than 
eggs,  the  group  as  a  whole  contributes  a  significant  share  of  available  cholesterol. 
The  share  from  dair}'  products  has  fluctuated  somewhat,  but  has  remained  relativelv 
stable  at  16  percent  m  the  later  vears  of  the  series.  However,  shifts  have  occurred  in 
product  use  within  the  dairy  group,  with  less  whole  milk  and  cream  and  more  lowfat 
milks,  vogurt,  and  cheese  as  contributors  to  cholesterol  availabilit\-  from  1909  to 
1997  (table  13). 

Figure  24.  Cholesterol  in  the  U.S.  food  supply  per  capita  per  day,  1909-97 
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Vitamins  and  Minerals 

Dietary  recommendations  for  some  vitamins  and  minerals  have  changed  since 
the  last  publication  of  this  report.  With  the  establishment  of  the  Recommended 
Dietar}'  Allowances  (RDAs)  in  the  1940's,  an  era  was  begun  to  correct  micro- 
nutrient  deficiencies.  The  U.S.  food  supply  responded  to  these  recommendations 
and  their  subsequent  revisions  through  enrichinent  of  grains,  fortification  of  foods, 
and  the  production  of  a  variety  of  nutritious  foods.  Since  the  original  release  of  the 
RDAs,  significant  scientific  knowledge  has  accumulated  about  the  roles  of  many 
nutrients  and  dietary  components  beyond  those  played  in  traditional  deficiency 
diseases.  As  a  result,  in  1997,  die  Institute  of  Medicine  (lOM)  and  Food  and 
Nutrition  Board  (FNB)  began  to  establish  the  Daily  Reference  Intakes  (DRIs)  for 
a  number  of  nutrients.  DRIs  replace  and  expand  on  the  past  50  years  of  periodic 
updates  and  revisions  of  the  RDAs.  The  DRIs  represent  a  new  approach  to 
providing  quantitative  estimates  of  nutrient  intakes  for  use  in  a  variety  of  settings. 
They  differ  in  amounts  and  age  categories  from  the  1989  RDAs  and,  along  with 
the  RDA  categor}',  include  three  new  categories  of  reference  values:  (1)  Estimated 
Average  Requirement  (EAR) — the  amount  of  nutrient  to  meet  the  estimated 
nutrient  needs  of  50  percent  of  individuals  in  a  specific  group;  (2)  Adequate 
Intake  Value  (AI) — a  goal  for  individual  intake  when  no  RDA  is  available;  and 
(3)  Tolerable  Upper  Limit  (UL) — the  maximum  amount  of  nutrient  intake  unlikely 
to  pose  an  adverse  health  risk  to  the  individual  {52). 

Instead  of  a  single  document,  the  DRIs  will  be  published  in  seven  separate  reports. 
Since  1997,  three  reports  have  been  published:  (1)  minerals  related  to  bone  health, 
(2)  folate  and  other  B  vitamins,  and  (3)  antioxidants  and  related  compounds.  The 
recommendations,  presented  in  these  three  reports,  are  summarized  in  table  33 
{1 2,1 3,14,52).  Future  reports  on  macronutrients  (e.g.,  protein,  fat,  carbohydrate), 
trace  elements  (e.g.,  zinc  and  iron),  electrolytes  and  water,  and  other  food 
components  (fiber)  will  foUow,  based  on  committee  review  of  the  literature  and 
consensus.  Until  expert  guidance  is  published  by  the  lOM's  Food  and  Nutrition 
Board  regarding  the  use  of  the  DRIs  for  assessing  the  diets  of  individuals  from 
large-scale  dietary  surveys,  USDA  continues  to  use  the  1989  RDAs  for  nutrient 
assessment  of  dietary  intake  and  nutrient  availabilit}^  from  foods. 

Food  supply  data  include  vitamins  A,  C,  and  E,  thiamin,  riboflavin,  niacin,  vitamin 
B^  and  Bp,  and  folate.    In  general,  per  capita  levels  of  these  nutrients  exceed  by  a 
generous  margin  the  1989  RDAs  and  the  DRIs  (tables  33  and  34)  for  a  healthful 
diet.  However,  these  levels  represent  averages  for  the  total  population  and  do  not 
account  for  specific  dietary  needs,  such  as  those  required  during  pregnancy  or 
lactation  or  dietary  selection  by  individuals. 


Food  supply  data  represent  vitamins  for  which  food  consumption  data  are  available. 
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Vitamins 

Vitamins  are  organic  compounds  essential  for  specific  metabolic  reactions  in  the 
body.  They  cannot  be  synthesized  by  human  tissue  cells  from  simple  metabolites. 
Many  vitamins  act  as  coenz3'mes  or  as  parts  of  enzymes  responsible  for  essential 
chemical  reactions  associated  with  functional  or  health  outcomes. 

Vitamin  A,  Carotenes 

Vitamin  A  is  essential  for  vision,  growth,  bone  development,  development  and 
maintenance  of  epithelial  tissue,  the  integrit}'  of  the  immune  system,  and 
reproduction.  Vitamin  A  occurs  m  different  forms:  preformed  retinoids  and 
carotenoids.  Preformed  retinoids  with  vitamin  A  activity  are  usually  found  in  animal 
foods,  Vegetable  foods  also  have  vitamin  A  acrivin'  because  they  contain  carotenoid 
precusors  of  vitamin  A.  Beta-carotene  is  the  most  active  of  the  carotenoids.  Both 
preformed  retinoids  and  carotenoids  are  converted  to  retinol  m  the  body.  Retinol 
equivalents  (RE)  are  used  to  calculate  the  vitamin  A  activity  in  foods,  because  they 
take  into  consideration  the  different  proportions  and  biologic  activit}"  of  preformed 
vitamin  A  and  carotenoids  in  foods. 

Total  vitamin  A  increased  from  1,240  ,ug  RE  per  capita  per  day  in  1909  to  1,750  |a.g 
RE  per  capita  per  day  in  1997.  Levels  of  vitamin  A  were  highest  in  1997  at  1,750  |j.g 
RE  per  capita  per  day.  Carotenes  also  increased  from  430  jj,g  RE  to  780  |j.g  RE  per 
capita  per  day  between  1909  and  1997  (table  2,  fig.  25).  High  values  in  the  late 
1960's  and  1970's  were  due  to  the  development  in  the  mid-1960's  of  new  varieties 
of  deep-5'ellow  vegetables,  such  as  carrots  and  squash;  the  increased  avaUabilit}'  of 
dark-green  vegetables  such  as  broccoH;  and  the  revision  of  the  miscellaneous 
vegetable  composites  which  resulted  in  a  different,  more  reflective  mix  of  these 
nutrients.  Fortification  of  margarine  with  vitamin  A  since  the  mid-1940's'^and 
breakfast  cereals  beginning  in  1974  has  also  contributed  to  the  higher  levels  of 
vitamin  A. 

In  the  early  part  of  tliis  cenmn',  the  meat,  poultiv,  and  fish  group  was  the  leading 
source  of  vitamin  A,  providing  around  one-tlurd.  Organ  meats  accounted  for  most 
of  the  vitamin  A  from  this  group.  With  the  decline  in  human  use  of  organ  meats 
and  fortification  of  breakfast  cereals,  the  share  of  vitamin  A  contributed  by  the 
meat,  poultr}',  and  fish  group  decreased  to  about  19  percent  in  1997.  The  popularity' 
of  vegetable  "home"  gardens  during  the  years  of  WXXTI  increased  the  share  of 
vitamin  A  provided  by  the  vegetable  group  from  about  26  percent  in  1909  to  nearly 
30  percent  in  the  1940's.  The  vegetable  group  became  the  leading  source  of  vitamin 
A  in  the  early  1970's,  with  increased  contribution  of  carotenes  from  dark-green 
and  deep-yellow  vegetables.  Vegetables  provided  more  than  one-third  of  the  total 
vitamin  A  and  more  than  four- fifths  of  carotenes  in  1997,  with  dark-green  and 


''Mtamin  A  fortification  levels  pnor  to  1971)  are  set  at  the  rmnimum  standard  of  idencir\',  IS.OOO  lU/ 
pound  (3,363  RE).  Beginning  in  1970.  a  direct  link  to  PDS  code  for  margarine  set  \atamin  A  at 
16,212  lU/pound  (3,627  RP.).  Beginning  in  1970,  this  contnbutes  more  vitamin  A  to  the  food  supply. 
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Figure  25.  Vitamin  A  in  the  U.S.  food  supply,  per  capita  per  day,  1 909-97 
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deep-yellow  t^'pes  accounting  for  most  of  the  vegetable  portion.  Prior  to  1974, 
vitamin  A  contributions  from  the  grain  group  were  minimal.  With  the  adjustment 
of  the  food  supply's  fortification  database  to  account  for  vitamin  A  fortification 
of  ready-to-eat  breakfast  cereals,  the  contribution  of  vitamin  A  from  cereal  grain 
to  the  total  food  supply  markedly  increased  and  in  1997  was  8  percent.  Due  to  the 
increase  in  vitamin  A  from  fortification  of  ready-to-eat  breakfast  cereals,  a  shift  in 
vitamin  A  contributions  occurred  among  food  groups.  For  example,  between  1909 
and  1997,  the  vitamin  A  and  carotenes  contribution  from  the  fats  and  oils  group 
was  cut  in  half  (tables  14  and  15,  figs.  26  and  27). 

Vitamin  E 

Vitamin  E  acts  primarily  as  an  antioxidant  at  the  cellular  level  to  prevent  the 
peroxidation  of  polyunsaturated  fatty  acids.  The  level  of  vitamin  E  was  16.9  mg 
alpha  TE  per  capita  per  day  in  1997,  up  from  7.2  mg  alpha  TE  per  capita  per  day  in 
1909.  The  peak  level,  17.4  mg  alpha  TE,  occurred  in  1993  when  use  of  fats  and  oils 
was  highest  (table  2).  Higher  levels  are  due  primarily  to  increased  use  of  vegetable 
oils  for  salads  and  cooking  and,  to  a  lesser  extent,  use  of  margarine  and  shortening. 

The  fats  and  oils  group  is  by  far  the  largest  contributor  to  vitamin  E  availabilit}'  in 
the  food  supply,  providing  more  than  two-thirds  since  the  early  1970's  (table  16, 
fig.  28).  In  1909,  this  group  contributed  about  34  percent  of  vitamin  E  to  the 
food  supply,  followed  by  grain  products  at  roughly  20  percent  and  vegetables  at 
11  percent.  By  1997,  the  fats  and  oils  group  increased  its  contribution  to  68  percent 
of  total  vitamin  E  in  the  food  supply.  Contributions  from  grain  products  and 
vegetables  dropped  to  5  and  8  percent,  respectively,  in  1997. 
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Figure  26.  Sources  of  vitamin  A  in  the  U.S.  food  supply 
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Figure  27.  Sources  of  carotenes  in  the  U.S.  food  supply 
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Figure  28.  Sources  of  vitamin  E  in  the  U.S.  food  supply 
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Vitamin  C 

Vitamin  C  or  ascorbic  acid  is  best  known  for  its  prevention  of  scurvy.  It  also  has 
beneficial  roles  in  immune  responses,  wound  healing,  and  allergic  reactions  (23). 
The  level  of  vitamin  C  was  highest  in  1997  at  132  mg,  which  is  35  percent  higher 
than  the  1909  level  of  98  mg  (table  2,  fig.  29).  In  1944-45,  vitamin  C  levels  were 
also  high,  at  an  average  of  120  mg  per  capita  per  day,  due  to  the  popularit)'  of 
home-grown  vegetable  gardens  during  WWII.  Vitamin  C  availabilit)'  has  generally 
increased  since  the  rmd-1960's  because  of  the  better  qualit)',  increased  variet}',  and 
year-round  availabilit}'  of  many  fresh  fruits  and  vegetables. 

Figure  29.  Vitamin  C  in  the  U.S.  food  supply,  per  capita  per  day,  1 909-97 
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The  fruit  and  vegetable  share  of  total  vitamin  C  in  the  food  supply  has  been 
around  90  percent  over  the  years.  Although  this  percentage  has  remained  relatively 
constant,  shifts  have  occurred  in  the  t}pes  of  vegetables  and  fruits  providing 
vitamin  C.  For  example,  early  in  this  centur\%  white  potatoes  were  an  important 
source,  providing  around  one-third;  by  1997,  their  share  was  halved.  Citrus  fruits 
provided  7  percent  of  the  vitamin  C  availabnit}^  in  1909  and  27  percent  in  1997, 
almost  a  fourfold  increase  (table  17,  fig.  30). 

Figure  30.  Sources  of  vitamin  C  in  the  U.S.  food  supply 
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Thiamin,  Riboflavin,  Niacin 

These  vitamins  are  components  of  essential  enzyme  systems  involved  with  energy 
metabolism.  Levels  of  each  of  these  vitamins  in  the  food  supply  were  considerably 
higher  in  1997  than  m  1909,  primarily  because  of  the  enricliment  of  flour  beginning 
in  the  early  1940's  and  the  fortification  of  breakfast  cereals,  beginning  in  1939. 
Nutrient  fortifications  from  breakfast  cereals  were  updated  in  1974  {49),  resulting  in 
a  higher  level  of  fortification  and  subsequent  increase  in  these  nutrients.  Between 
1909  and  1997,  thiamin  increased  from  1.6  to  3.1  mg  per  capita  per  day;  riboflavin, 
from  1.9  to  3.0  mg  per  capita  per  day;  and  niacin,^"  from  19  to  33  mg  per  capita  per 
day  (table  2).  These  higher  levels  virmaUy  ensure  that  these  vitamins  pose  no  public 
health  problems  to  most  Americans  (5). 


'"Food  composition  data  give  onlv  the  amount  of  preformed  ni.icin  \n  food.  Thus,  per  capita  nutrient 
estimates  refer  to  availabilini'  of  preformed  niacm  in  the  food  supplv.  not  that  formed  in  the 
metabolism  of  triptophan. 
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Levels  of  these  vitamins  in  the  food  supply  have  fluctuated  over  time,  with  the 
lowest  levels  occurring  in  the  mid-1930's  (figs.  31  and  32).  Vitamin  levels  began  to 
increase  in  the  early  1940's  with  the  introduction  of  enriched  flour  but  declined  by 
the  late  1940's  because  of  a  decrease  in  the  use  of  grain  products.  Levels  remained 
low  until  the  late  1960's  when  they,  particularly  niacin,  began  to  increase  slowly, 
reflecting  increased  use  of  poultry  and  grain  products.  The  continued  upward  trend 
of  these  vitamins  since  the  mid-1970's  has  been  primarily  due  to  the  increase  in  the 
fortification  standards  of  RTE  cereals  (49)  and  the  greater  use  in  more  recent  years 
of  enriched  grain  products. 


Figure  31 .  Thiamin  and  riboflavin  in  the  U.S.  food  supply,  per  capita  per  day, 
1909-97 
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Figure  32.  Niacin  in  the  U.S.  food  supply,  per  capita  per  day,  1909-97 
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Although  the  enrichment  of  grain  products  is  primaril}'  responsible  for  the  higher 
levels  of  these  three  vitamins,  grain  products  have  been  the  leading  source  of 
tliiamin  since  the  early  1940's.  Before  enrichment,  the  meat,  poultry-,  and  fish  group 
was  the  primar}'  source  of  thiamin,  with  grain  products  ranking  second  for  most  of 
the  earlier  3'ears  in  the  series.  With  the  introduction  of  enriched  flour,  grain  products 
became  the  priman'  source  of  thiamin  in  the  food  supplv,  providing  about  two- 
fifths  of  the  total  thiamin  in  the  1940's.  In  1997,  grain  products  accounted  for  62 
percent  of  the  thiamin  in  the  food  supplv,  followed  bv  the  meat,  poultn',  and  fish 
group  at  about  16  percent,  fruits  and  vegetables  at  roughlv  13  percent,  and  dair\'  at 
almost  5  percent  (table  18,  fig.  33). 

Figure  33.  Sources  of  thiamin  in  the  U.S.  food  supply 
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Prior  to  1974,  dair\'  products  had  been  the  leading  source  of  ribofla\in  m  the  food 
supplv.  Riboflavm  levels  reached  2.6  mg  in  the  mid- 1940's,  reflecting  the  increased 
use  of  dain'  products  duringW'AX'II  as  well  as  the  introduction  of  ennched  flour. 
Fortification  of  breakfast  cereals  has  shifted  the  priman'  source  of  riboflavin  to 
grains.  Riboflavin  levels  peaked  in  1990  at  3.0  mg  and  have  since  remained  stable. 
The  nboflavin  share  from  grain  products  increased  substantially:  from  15  percent  in 
1909  to  42  percent  m  1997.  Bv  contrast,  the  nboflavin  share  from  the  meat,  poultn', 
and  fish  group  has  fluctuated  over  time,  graduaUv  decreasing  from  a  high  of  24 
percent  in  the  earlv  part  of  this  centun'  to  a  low  of  about  16  percent  in  the  1990's 
(table  19,  fig.  34). 

Pnor  to  1974,  the  meat,  poultn",  and  fish  group  was  the  largest  source  of  niacin, 
followed  bv  the  grain  and  vegetable  groups.  In  1909,  the  meat,  poultn',  and  fish 
group  accounted  for  40  percent;  the  grain  group,  29  percent;  and  the  vegetable 
group,  21  percent  of  the  niacin  available  m  the  food  supplv.  In  1997,  grain  products 
contributed  the  largest  share  of  niacin  in  the  food  supplv  at  48  percent,  followed 
by  the  meat,  poultn',  and  fish  group  at  33  percent  and  the  vegetable  group  at 
10  percent  (table  18,  fig.  35). 
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Figure  34.  Sources  of  riboflavin  in  the  U.S.  food  supply 
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Figure  35.  Sources  of  niacin  in  the  U.S.  food  supply 
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Vitamin  B^ 

As  a  coenzyme,  vitamin  B^  aids  in  the  synthesis  and  breakdown  of  amino  acids, 
fatty  acid  synthesis,  and  the  conversion  of  tryptophan  to  niacin.  The  level  of  vitamin 
B^  in  the  food  supply  rose  from  2.2  micrograms  per  capita  per  day  in  1909  to  2.5  in 
1997.  Levels  of  vitamin  B^  have  not  varied  much  over  the  years  (table  2),  but  shifts 
have  occurred  in  the  sources. 
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In  1909,  the  vegetable  group  provided  33  percent  of  the  total  vitamin  B^^  available 
and  was  the  leading  source  of  vitamin  B^^  in  the  food  supply.  This  lead  continued 
through  1941.  However,  since  1942,  the  meat,  poultr\-,  and  fish  group  has  been  the 
pnmar}'  source  of  vitamin  B,,  reflecting  a  greater  use  of  beef  and  poultr}^  In  1997, 
the  meat,  poultr}-,  and  fish  group  contnbuted  33  percent  of  the  total  vitamin  B^^,  up 
from  27  percent  in  1909.  Vegetables  decUned  m  importance  as  a  source  of  vitamin 
B^  because  the  use  of  white  potatoes  dropped.  However,  vegetables  still  contributed 
nearty  21  percent  of  the  vitamin  B^  to  the  food  supply  in  1997.  Gram  products 
provided  18  percent  of  the  vitamin  B^  in  1909,  but  their  contribution  was  less  than 
half  that  from  the  mid-1950's  through  the  mid-1960's.  Contributions  of  vitamin  B^ 
from  fortified  breakfast  cereals  were  primarily  responsible  for  the  increase  to  15 
percent  from  grains  in  the  early  1970's  {-/■9).   In  1997,  grains  provided  21  percent 
of  the  available  B^  to  the  food  supply,  an  amount  similar  to  that  contributed  by 
vegetables,  while  daky  and  fruit  contributions  were  similar,  at  9  and  10  percent, 
respectively  (table  21). 

Folate 

Folate  functions  as  a  coenzyme  and  is  essential  for  the  biosynthesis  of  nucleic 
acids  and  normal  maturation  of  red  blood  cells.  Low  serum  folate  levels  have 
been  associated  with  elevated  serum  homocysteine,  an  independent  risk  factor 
for  vascular  disease  and,  during  pregnancy,  with  the  increased  nsk  for  neural-tube 
defects  (5).  The  lowest  level  of  folate  in  the  food  supply  was  268  ,ug  per  capita  per 
day  m  1965-66.  This  low  level  was  caused  by  a  decreased  use  of  vegetables,  mostly 
potatoes  and  grain  products.  The  highest  level  of  folate,  396  |j,g  per  capita  per  day 
m  1997,  was  mainly  due  to  fortification  of  breakfast  cereal  (table  2,  fig.  36). 


Figure  36.  Folate  in  the  U.S.  food  supply,  per  capita  per  day,  1909-97 
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'This  level  was  pnor  to  the  application  of  the  1998  standards  for  folate  fortification. 
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Vegetables  were  the  leading  source  of  folate  prior  to  1974,  accounting  for  nearly 
28  percent  of  the  folate  in  the  food  supply  in  1909,  whereas  grain  products  provided 
25  percent  for  the  same  year.  By  the  mid-1 960's,  folate  contributions  from  grains 
dropped  by  almost  one-half  because  of  the  decreased  use  of  grain  products.  Folate 
contributions  from  grain  in  1974  rose  to  the  1909  level  of  25  percent,  continued  to 
increase  to  a  full  one-third  in  1990  and  remained  stable  through  1997.  Prior  to  1974 
and  the  adjustment  of  folate  fortification  levels  in  breakfast  cereals,  the  legumes, 
nuts,  and  soy  group  consistendy  provided  one-fifth  of  the  total  folate  in  the  food 
supply.  Since  1974  the  folate  contribution  from  this  group  has  been  around  17 
percent.  The  contribution  from  fruits  almost  tripled  between  1909  and  1997, 
from  4  to  1 1  percent,  reflecting  the  increased  use  of  fresh  and  processed  citrus 
commodities  (table  22,  fig.  37). 

Figure  37.  Sources  of  folate  in  the  U.S.  food  supply 
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Vitamin  Bj^ 

Vitamin  B^  is  essential  for  normal  cell  metabolism,  especially  for  cells  in  the 
gastrointestinal  tract,  bone  marrow,  and  nervous  tissue  and  is  involved  with  folate 
metaboUsm  (23).  The  level  of  vitamin  B^^  in  the  food  supply  was  sUghtly  lower  in 
1997  at  8.0  |j,g  per  capita  per  day  than  in  1909  at  8.4  jag  per  capita  per  day.  Levels  of 
vitamin  B^  were  highest  at  9.5  [xg  in  1944  and  again  in  1970,  a  period  of  high  beef, 
pork,  and  organ  meats  usage.  In  contrast,  vitamin  B^  levels  were  lowest  in  the  mid- 
1930's,  reflecting  a  reduced  use  of  foods  in  the  meat,  poultry,  and  fish  group  during 
the  Depression  (table  2). 

Vitamin  Bp  occurs  naturally  in  animal  foods  only.  The  meat,  poultry,  and  fish 
group  has  been  the  primar}'  contributor  of  vitamin  B^  over  the  years,  accounting 
for  about  three-fourths  of  the  total  amount  in  the  food  supply.  Dairy  products  and 
eggs  have  also  contributed  important  shares  over  the  series,  ranging  from  16  to  23 
percent  from  dairy  products  and  about  4  to  6  percent  from  eggs  (table  23,  fig.  38). 
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Figure  38.  Sources  of  vitamin  B,^  '^i  tfie  U.S.  food  supply 
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Minerals 

Minerals  occur  m  the  body  and  in  food  chiefly  in  the  ionic  form.  In  the  body, 
they  haye  essential  roles  both  as  dissolved  ions  in  body  fluids  and  as  constituents 
of  essential  compounds  {23).  Food  supply  data  include  calcium,  phosphorus, 
magnesium,  iron,  zinc,  copper,  selenium,  potassium,  and  sodium.      In  general,  per 
capita  levels  of  minerals  exceed  the  1989  RDA  for  a  healthful  diet  by  a  generous 
margin  (table  3,  table  34);  and  with  the  exception  of  calcium,  per  capita  levels  of 
these  minerals  generally  meet  the  DRIs  (table  33). 

Calcium 

Calcium  is  essential  for  the  formation  of  bones  and  teeth,  and  requirements  are 
highest  during  adolescence,  later  adult  years  (51"  years),  pregnancy,  and  lactation. 
Calcium  is  very'  important  from  a  public  health  perspective  because  inadequate 
intakes  of  this  mineral  may  increase  the  risk  for  osteoporosis,  a  condition  m  which 
decreased  bone  mass  weakens  bones  and  leads  to  fracmres. 

The  amount  of  calcium  available  m  the  food  supply  has  shifted  over  the  years. 
Calcium  levels  dropped  from  760  mg  per  capita  per  day  in  19U9  to  690  mg  per 
capita  per  day  in  1916,  primarily  because  of  decreased  use  of  whole  rmlk.  Calcium 
levels  increased  by  57  percent  between  1916  and  1946  when  calcium  reached  a  peak 
value  of  1,080  mg  per  capita  per  day.  This  peak  was  caused  by  an  increase  in  the  use 
of  whole,  canned,  and  dned  milk  and  cheese.  From  the  mid-1940's  to  the  early 
1980's,  calcium  levels  generally  decUned.  Since  then,  however,  levels  have  generally 
increased  because  of  higher  intakes  of  lowfat  milk,  yogurt,  and  cheese,  (table  3, 
fig.  39). 


12 


Food  supply  data  represent  minerals  for  which  food  composition  are  available. 
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Animal  products,  particularly  dairy  products,  have  always  been  the  predominant 
source  of  calcium  in  the  food  supply.  Animal  products  contributed  73  percent 
of  the  calcium  in  1909  and  77  percent  in  1997.  A  shift  within  the  dairy  group — 
decreased  use  of  whole  rmlk  and  increased  use  of  lowfat  and  skim  milks — has 
occurred  over  the  years.  In  1909,  whole  rmlk  accounted  for  44  percent  of  the 
calcium  in  the  food  supply;  it  contributed  only  11  percent  in  1997.  Even  though 
the  share  of  calcium  contributed  by  lowfat  and  skim  milks  has  increased,  this  share 
does  not  completely  compensate  for  the  calcium  loss  that  is  due  to  the  decreased 
use  of  dairy  products.  The  share  of  calcium  provided  by  cheese  was  six  times  higher 
in  1997  at  24  percent  than  in  1909  at  4  percent.  The  vegetable  group  has  been  the 
secondary  source  of  calcium  over  time.  However,  its  share  has  generally  declined, 
dropping  from  9  percent  in  1909  to  6  percent  in  1997  (table  24,  fig.  40). 

Figure  39.  Calcium  in  the  U.S.  food  supply,  per  capita  per  day,  1909-97 
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Figure  40.  Sources  of  calcium  in  the  U.S.  food  supply 
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Phosphorus 

Phosphorus  is  a  component  of  even-  cell,  ranking  second  to  calcium  in  abundance  in 
human  tissues.  It  has  numerous  critical  functions  in  the  body  related  to  bone,  nucleic 
acid,  and  energ}'  metabolism.  Because  practically  all  foods  contain  phosphorus,  dietar}" 
deficiencies  of  the  nutrient  are  unhkely  to  develop. 

Phosphorus  levels  m  the  food  supply  fluctuated  between  1909  and  1942,  but  were 
lower  than  the  1909  value  of  1,500  mg  per  capita  per  day.  Lower  levels  of  phosphorus 
were  due  to  the  decline  in  use  of  the  grain  and  meat,  poultn%  and  fish  groups, 
especially  in  the  mid-1930's.  Phosphorus  levels  increased  to  1,670  mg  in  1946,  the 
highest  level  until  1992.  The  increased  use  of  dair}-  products  accounted  for  this  high 
level.  From  1947  to  1982,  phosphorus  levels  generally  decreased.  However,  since 
1982  phosphorus  levels  have  increased  steadily,  reflecting  the  increased  use  of  dairy' 
(especially  cheese)  and  grain  products.  An  all-time  high  of  1,720  mg  was  reached  m 
1997  (table  3). 

In  1909,  foods  from  plant  sources  contributed  47  percent  of  the  phosphorus  in  the 
food  supply,  while  foods  from  animal  sources  contributed  53  percent.  In  1997,  those 
shares  had  shifted  to  41  percent  from  plant  sources  and  60  percent  from  animal 
sources.  In  1909,  the  grain  and  dair}'  groups  each  contributed  more  than  one-fourth 
and  the  meat,  poultn',  and  fish  group,  more  than  one-fifth  of  the  total  phosphorus  m 
the  food  supply.  With  the  decline  in  consumption  of  grain  products  from  1909  to  the 
1960's,  the  share  of  phosphorus  contributed  by  this  group  decreased  by  over  one-half: 
from  29  to  14  percent.  In  1997,  the  phosphorus  share  from  grain  products  rose  to  22 
percent.  Since  the  mid-1960's,  the  phosphorus  contribution  from  the  dair\'  group  has 
been  higher  than  previous  years  of  the  series,  at  more  than  one-third.  The  share  of 
phosphorus  from  the  meat,  poultry  and  fish  group  has  generally  declined  since  the 
early  1970's,  providing  24  percent  in  1997.  Over  the  series,  the  vegetable  group  has 
provided  an  important,  but  not  major,  source  of  phosphorus,  with  contributions 
ranging  from  1 1  percent  m  1909  to  about  7  percent  in  1997  (table  25,  fig.  41). 

Figure  41 .  Sources  of  phosphorus  in  the  U.S.  food  supply 
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Magnesium 

More  than  half  the  magnesium  in  the  human  body  is  found  in  bones,  and  most  of 
the  rest  is  found  in  intracellular  fluid.  Magnesium  functions  as  an  activator  of  many 
enzyme  systems  in  the  body  (23).  Magnesium  levels  have  fluctuated  somewhat  over 
the  series,  but  levels  in  1997  were  similar  to  those  in  1909  at  390  and  400  mg  per 
capita  per  day,  respectively.  These  higher  magnesium  levels  are  related  to  increases 
in  the  use  of  grain  products,  dair)'^  foods,  or  vegetables  or  their  combined  use.  The 
lower  magnesium  levels  from  the  mid-1950's  through  the  early  1980's  were  due  to  a 
general  decrease  in  the  use  of  grain  products  (table  3). 

Several  shifts  have  occurred  in  the  sources  of  magnesium  over  the  years.  In  1909, 
foods  originating  from  plants  accounted  for  77  percent  of  the  total  supply  of 
magnesium,  with  grains  being  the  primary  source.  By  1964-65,  that  percentage 
dropped  to  65;  by  1997  it  had  increased  to  72  percent.  The  miscellaneous  group, 
which  includes  spices,  is  an  important  source,  providing  12  percent  of  the 
magnesium  in  the  food  supply  in  1997  (table  26,  fig.  42). 


Figure  42.  Sources  of  magnesium  in  the  U.S.  food  supply 
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Iron 

Iron  is  found  in  all  body  cells,  and  as  a  component  of  hemoglobin  in  blood  and 
myoglobin  in  muscles,  iron  carries  oxygen.  Iron  deficiency  anemia  is  the  most 
common  nutritional  deficiency  in  the  United  States:  infants,  adolescents,  and 
women  of  childbearing  age  are  the  most  at  risk  for  developing  anemia.  Their  greater 
need,  due  to  rapid  growth  or  excessive  blood  loss  during  menstruation,  usually 
cannot  be  compensated  by  dietary  intake  alone  (23). 

The  amount  of  iron  in  the  food  supply  was  relatively  high  in  1909 — 14.2  mg  per 
capita  per  day,  compared  with  lower  levels  during  the  following  30  years.  From  1909 
through  1942,  iron  levels  basically  declined.  In  1940,  the  National  Research  Council 
of  the  National  Academy  of  Sciences  endorsed  the  addition  of  iron  to  white  flour 
and,  by  1942,  the  Food  and  Drug  Administration  established  standards  of  identity 
for  enriched  flour.  These  standards  have  changed  over  the  years;  consequently,  iron 
levels  have  shifted  (table  3,  fig.  43).  Even  before  the  enrichment  of  white  flour,  the 
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predominant  source  of  iron  was  grain  products.  In  1909,  grain  products  provided  34 
percent  of  the  iron  in  the  food  supph'.  Because  the  use  of  grain  products  dropped, 
grain's  iron  share  declined  after  1909  until  flour  enrichment  began  in  the  1940's.  With 
the  enrichment  of  flour  and  fortification  of  breakfast  cereals,  iron  levels  added  to  the 
food  supply  increased  in  spite  of  the  drop  in  the  consumption  of  grain  products.  In  the 
1980's,  grain  use  increased,  and  by  1997,  gram  products  accounted  for  over  56  percent 
of  the  iron  in  the  food  supply.  After  grain  products,  the  meat,  poultn*,  and  fish  group 
(particularly  red  meats)  has  ranked  second  as  a  source  of  iron  through  most  of  the  years. 
This  group  provided  21  percent  of  the  iron  available  in  1909  and  14  percent  in  1997. 

The  vegetable  group,  specifically  white  potatoes,  was  an  important  source  in  earlier 
years.  However,  the  share  of  iron  from  vegetables  decHned  as  the  use  of  white  potatoes 
declined.  In  1909,  the  vegetable  group  fiarnished  19  percent  of  the  iron  m  the  food 
supply,  but  m  1997,  tiiat  share  dropped  by  almost  half  to  9  percent.  Another  important 
source  of  iron  is  the  legumes,  nuts,  and  soy  group.  In  1909,  this  group  provided  13 
percent  of  the  iron  in  the  food  supply;  however,  the  iron  share  decreased  to  8  percent 
in  1997,  reflecting  the  decreased  consumption  of  home-produced  dried  beans  and  peas 
(table  27,  fig.  44). 

Figure  43.  Iron  in  the  U.S.  food  supply,  per  capita  per  day,  1 909-97 
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Zinc 

Zinc  is  involved  in  the  metabolism  of  carbohydrates,  lipids,  proteins,  and  nucleic 
acids.  It  plays  an  important  role  in  wound  healing,  blood  formation,  and  general 
growth  and  maintenance  of  all  body  tissues.  Severe  zinc  deficiency  is  uncommon  in 
the  United  States.  However,  mild  or  moderate  deficiency  has  been  found  in  older 
adults,  the  physically  active,  and  individuals  subject  to  stress,  such  as  after  surgery 
{23,5J). 

The  level  of  zinc  in  the  food  supply  reached  its  highest  level  in  1997  at  15.7  mg 
(table  3).  From  1909,  the  per  capita  zinc  level  decreased  to  a  low  value  of  11.2  mg 
per  capita  per  day  in  1935,  attributed  to  decreases  in  use  of  the  meat,  poultry,  and 
fish  group  and  the  grain  group.  Since  then,  zinc  levels  have  flucmated,  with  levels 
consistently  higher  since  the  mid-1980's  because  of  an  increase  in  the  use  of  grains, 
including  fortified  breakfast  cereals,  especially  since  1974  (table  3,  fig.  45). 

Figure  45.  Zinc  in  the  U.S.  food  supply,  per  capita  per  day,  1909-97 


Animal  products  contributed  59  percent  of  the  total  supply  of  zinc  in  1909  and  54 
percent  in  1997.  Over  time,  the  meat,  poultr}^  and  fish  group  has  been  the  primary 
source  of  zinc  in  the  food  supply,  contributing  42  percent  in  the  early  part  of  the 
century  and  35  percent  in  1997.  The  grain  group,  which  was  the  second  most 
important  source  of  zinc  in  earUer  years,  contributed  24  percent  of  the  zinc  in  1909. 
In  the  mid-1 960's,  with  the  drop  in  the  use  of  grain  products,  the  dairy  group 
replaced  the  grain  group  as  the  secondary  source  of  zinc,  providing  20  percent  of 
the  zinc  in  the  food  supply.  With  fortification  of  ready-to-eat  breakfast  cereals  with 
zinc  in  1974,  the  zinc  contributions  from  grains  increased  to  21  percent.  This  share 
increased  to  nearly  one-third  in  1997.  Over  the  series,  fruits  and  vegetables  have 
provided  a  stable  source  of  zinc  at  about  7  percent  (table  28,  fig.  46). 
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Figure  46.  Sources  of  zinc  in  the  U.S.  food  supply 
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Copper 

Copper  IS  found  in  all  bodv  tissues  and  works  with  iron  to  form  hemoglobin. 
Copper  also  helps  maintain  healthy  bones,  blood  vessels,  and  ner\'es.  The  level 
of  copper  m  the  food  supply  did  not  van,'  gready  over  the  series,  being  the  same 
in  1997  as  in  1909:  2.0  mg  per  capita  per  dav.  Copper  values  fluctuated  somewhat 
from  1909  to  the  mid-1970's  when  levels  generally  increased  from  1.6  mg  per 
capita  per  day  to  2.0  mg  in  1991.  Since  then  levels  have  been  stable  (table  3). 

Foods  of  plant  origin  are  the  primar}'  source  of  copper.  In  1909,  plant  sources 
provided  81  percent  of  the  copper  in  the  food  supply  and  in  1997,  the  share 
increased  to  84  percent.  In  1909,  the  vegetable  group  was  the  leading  source  of 
copper,  providing  31  percent  to  the  food  supply,  largely  because  white  potatoes 
alone  accounted  for  23  percent.  Because  of  the  decUne  in  white  potato  consump- 
tion, white  potatoes  accounted  for  only  8  percent  of  the  available  copper  in  1997. 
The  overall  decline  in  copper  contribution  from  vegetables  to  the  food  supply 
began  in  the  early  1960's;  by  1997,  the  vegetable  group,  along  with  the  legumes, 
nuts,  and  soy  group,  ranked  as  the  second  leading  sources,  providing  18  and  19 
percent,  respectively.  Grain  products  replaced  the  vegetable  group  as  the  pnmary' 
source  of  copper  around  1978,  providing  one-fifth  of  the  copper  in  the  food  supply 
and  increasing  to  nearly  one-fourth  by  1997.  Although  breakfast  cereals  are  not 
fortified  with  copper,  the  change  in  the  breakfast  cereal  composite  includes  a  mix  of 
cereals  with  higher  copper  values,  which  results  in  a  greater  contribution  of  copper 
from  these  foods.  The  contributions  from  the  meat,  poultn",  and  fish  group 
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decreased  from  17  percent  in  1909  to  13  percent  in  1997.  The  share  of  copper  from 
the  legumes,  nuts,  and  soy  group  has  doubled  since  1909,  reflecting  increased 
consumption  of  these  foods,  particularly  soy  products,  over  time  (table  29,  fig.  47). 


Figure  47.  Sources  of  copper  in  the  U.S.  food  supply 
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Selenium 

Selenium  is  a  micronutrient  with  antioxidant  properties.  Like  vitamin  E,  it  protects 
cells  from  oxidative  damage.  The  RDA  for  selenium  is  55  |ag  per  day  for  non- 
pregnant, non-lactaring  women,  but  deficiency  is  rare  in  humans.  Selenium  is  found 
in  most  foods,  but  the  primary  sources  include  meats,  seafood,  and  grains. 

Substantial  fluctuations  in  selenium  levels  have  occurred  in  the  food  supply.  Selenium 
levels  decreased  from  169  |ag  in  1909  to  123  |j.g  per  capita  per  day  in  1963;  a  drop  due 
to  a  decreased  use  of  grains.  From  1963,  levels  generally  rose  and  in  1997  reached  the 
same  level  as  in  1909  (table  4,  fig.  48). 


Figure  48.  Selenium  in  the  U.S.  food  supply,  per  capita  per  day,  1909-97 


Micrograms 
180 


1909       17         25         33         41 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


49 


Grains  have  always  been  the  priman'  source  of  selenium  in  the  food  supply, 
although  contributions  have  decreased  from  over  three-fifths  of  the  total  in  1909  to 
slightly  more  than  two-fifths  in  1997.  Dairy  products  and  the  meat,  poultn',  and  fish 
group  were  the  secondary'  sources  of  selenium  in  the  first  part  of  the  food  supply 
series,  but  since  the  1960's,  the  meat,  poultr}',  and  fish  group  has  taken  the  lead  as 
the  secondan-  source.  The  meat,  poultr}',  and  fish  contributions  increased  from 
17  percent  in  1965  to  about  29  percent  in  1997,  while  contributions  from  the 
dair\'  group  dropped  from  16  percent  to  12  percent  during  this  period.  Another 
important  contributor  of  selenium  has  been  eggs.  However,  selenium  contributions 
from  eggs  have  fluctuated  over  the  series.  This  contribution  increased  from  7 
percent  in  1909  to  1 1  percent  in  the  early  1960's,  then  declined  to  about  6  percent 
in  1997,  a  similar  share  to  that  in  1909.  Over  the  series,  vegetable  sources  have 
been  the  key  contributor  to  selenium  because  of  high  levels  from  grain  products. 
However,  with  the  decrease  in  grain  consumption  and  the  increase  m  consumption 
of  meat,  poultr\%  and  fish  over  the  years,  plant  source  contributions  decreased  from 
71  percent  in  1909  to  54  percent  m  1997  (table  30,  fig.  49). 


Figure  49.  Sources  of  selenium  in  the  U.S.  food  supply 
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Potassium 

Potassium  aids  in  muscle  contraction  and  in  maintaining  fluid  and  electrolyte 
balance  in  body  cells.  Potassium  functions  in  nerve  impulses  as  well  as  in 
carbohydrate  and  protein  metaboUsm.  Healthy  people  do  not  normally  develop  a 
potassium  deficiency.  During  the  earlier  years  and  the  WWII  years  of  the  series, 
potassium  levels  were  generally  higher  in  the  food  supply.  This  was  due  to  the  high 
use  of  dairy  products  and  vegetables.  From  the  peak  level  of  4,270  mg  potassium 
per  capita  per  day  in  1944-45  until  1981,  values  primarily  dropped.  Since  then, 
potassium  levels  have  increased  to  3,870  mg  per  capita  per  day  in  1997,  primarily 
because  of  an  increase  in  fruit  use  (table  3). 

Foods  from  plants  have  been  the  primary  sources  of  potassium.  In  1909,  these 
foods  provided  72  percent  of  the  potassium  in  the  food  supply.  Even  though  the 
percentage  decreased  over  the  years,  foods  from  plants  still  provided  65  percent  in 
1997.  This  decrease  in  the  contribution  by  foods  from  plant  sources  is  attributed  to 
the  decline  in  the  consumption  of  vegetables,  particularly  white  potatoes.  In  1909, 
vegetables  contributed  38  percent  of  the  potassium  in  the  food  supply,  with  white 
potatoes  alone  contributing  25  percent.  By  1997,  the  share  from  potatoes  had 
dropped  by  almost  one-half;  consequendy,  the  total  share  from  the  vegetable  group 
dropped  to  26  percent  of  the  potassium  in  the  food  supply.  On  the  other  hand,  the 
contribution  from  fruit  has  generally  increased  over  time,  from  7  percent  in  1909  to 
11  percent  in  1997.  The  share  of  potassium  provided  by  the  dairy  group  increased 
from  1 5  to  1 8  percent  while  that  provided  by  the  meat,  poultr}',  and  tlsh  group 
increased  from  12  to  16  percent  between  1909  and  1997.  However,  the  share  from 
grains  decreased  from  13  percent  in  1909  to  10  percent  in  1997.  Over  the  series,  the 
leading  source  of  potassium  has  been  the  vegetable  group,  followed  by  the  dair)'  and 
the  meat,  poultry,  and  fish  groups  (table  31,  fig.  50). 


Figure  50.  Sources  of  potassium  in  the  U.S.  food  supply 
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Sodium 

Sodium,  a  major  cation,  regulates  extracellular  fluid  and  plasma  volume.  It  also  aids 
in  conduction  of  nen-e  impulses  and  muscle  contractions.  Excessive  sodium  intake 
is  more  of  a  concern  than  is  a  deficiencv  of  intake.  Sodium  is  found  in  aU  foods, 
except  fruit. 

The  amount  of  sodium  available  in  the  food  supply  has  generally  increased  over  the 
years.  Sodium  levels  increased  from  940  mg  per  capita  per  day  in  1909  to  1,360  mg 
per  capita  per  day  in  1997.  Higher  sodium  levels  in  the  later  years  of  the  series  were 
due  to  the  increased  consumption  of  cheese  and  processed  vegetables.  \\  ith  the 
exception  of  these  vegetables,  food  supply  sodium  estimates  do  not  account  for 
sodium  added  to  food  commodities  through  processing  and  manufacmring.  Thus, 
sodium  figures  in  this  report  are  underestimated  (table  4,  fig.  51). 

Figure  51 .  Sodium  in  the  U.S.  food  supply,  per  capita  per  day,  1 909-97 


The  meat,  poultr}-,  and  fish  group,  dair}'  group,  and  vegetable  group  each  account 
for  significant  contributions  of  sodium  to  the  food  supply.  The  meat,  poultry-,  and 
fish  group  provided  more  than  one-third  of  the  total  sodium  in  1909,  the  largest 
share  for  any  group  at  that  time.  The  dairy  group  was  the  second  leading  source, 
providing  about  one-fourth.  Over  the  series,  the  dairy  group  has  become  the 
primary  contributor  of  sodium,  mainly  due  to  cheese  consumption,  pro^^ding 
nearly  one-third  m  1997,   Since  the  1950's,  sodium  contributions  from  processed 
vegetables,  especially  tomatoes,  have  increased,  such  that  in  1997,  vegetables 
contributed  28  percent  of  the  total  sodium  in  the  food  supply,  a  threefold  increase 
from  the  9  percent  contribution  of  1909  (table  32,  fig.  52). 
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Figure  52.  Sources  of  sodium  in  the  U.S.  food  supply 
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Table  Notes 

for 

Report  Tables 


Although  estimates  for  each  set  of  tables  have  been  calculated  for  even?  year  from  1909 
through  1997,  space  limitations  only  allow  the  printing  of  yearly  data  for  the  table  that 
includes  nutrients  per  capita  per  day.  For  other  tables,  selected  time  period,  1909-19  and 
1950-59,  for  example,  are  used  to  represent  average  estimates  for  years  prior  to  1970. 

Nutrients  per  capita  per  day  in  the  U.S.  food  supply 

Nutrient  estimates  are  based  on  Economic  Research  Sendee  (ERS)  estimates  of  per 
capita  quantities  of  food  available  for  consumption  (retail  weight),  on  imputed 
consumption  data  for  foods  no  longer  reported  by  ERS,  and  on  USDA's  estimates 
of  quantities  of  produce  from  home  gardens.  No  deduction  is  made  in  food  supply 
estimates  for  loss  of  foods  or  nutrients  in  further  processing,  in  marketing,  or  in  the 
home.  Data  include  estimates  for  iron,  thiamin,  riboflavin,  macin,  vitamin  A,  vitamin  B^, 
\T.tamin  Bp,  folate,  \titamin  C,  and  zinc  added  by  enrichment  and  fortification. 

Nutrient  contributions  from  major  food  groups  to  the  U.S.  food  supply, 
selected  years 

Percentages  are  based  on  unrounded  data.  Components  may  not  add  to  100  because 
of  rounding. 

•  Other  dairy  products:  Includes  cream;  canned,  evaporated,  and  dry  rmlks;  whey; 
ice  cream  and  other  frozen  desserts;  and  yogurt. 

•  Lard  and  beef  tallow:  Excludes  use  in  margarine  and  shortening. 

•  Miscellaneous:  Includes  coffee,  tea,  chocolate  liquor  equivalent  of  cocoa  beans, 
spices,  and  fortification  not  assigned  to  a  specific  food  group. 

Foods  per  capita  per  year  by  major  food  groups  in  the  U.S.  food  supply 

To  determine  nutrient  estimates  from  the  major  commodit}'  groups  and  the  percentage 
contribution  by  nutrients  for  each  of  these  groups,  CNPP  adapted  data  on  pounds  of 
food  per  capita  per  year  by  major  food  groups  in  the  U.S.  food  supply.  The  data  were 
adapted  from  the  ERS's  series  "Food  Consumption,  Prices,  and  Expendimres"  {30). 
Data  include  USDA  estimates  of  fruits  and  vegetables  from  home  gardens  and  imputed 
consumption  data  for  foods  no  longer  reported  by  ERS. 

Pounds  of  most  foods  are  totaled  on  the  basis  of  their  retail  weights  to  achieve 
consistency  in  aggregating  different  foods.  Summing  dissimilar  forms  of  foods — such 
as  Uquids,  solids,  and  concentrated  products — makes  it  difficult  to  interpret  changes 
in  these  data.  Because  of  increased  processing  of  foods  over  the  years,  pounds  of  food 
measured  in  equivalent  weights  are  more  appropriate  for  analyses  of  food  trends. 
Totals  for  other  milk  products,  total  dain,'  products,  and  total  sugars  and  sweeteners 
are  measured  m  equivalent  weights.  However,  caution  must  be  used  m  interpreting 
the  pounds  per  capita  for  other  foods  m  tins  report  to  avoid  misleading  implications 
from  either  their  levels  or  trends. 
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•  Meat:  Reported  as  fresh  retail  cut  equivalent,  which  includes  all  meat  cuts 
obtained  from  a  carcass  and  trimmed  for  retail  sale.  Includes  game,  organ  meats, 
and  fat  cuts  of  pork. 

•  Poultry:  Reported  as  ready-to-cook  weight.  Ready-to-cook  poultry  weight  is 
the  entire  dressed  bird,  which  includes  the  bones,  skin,  fat,  Uver,  heart,  gizzard, 
and  neck.  Includes  game  birds. 

•  Fish:  Reported  on  edible-weight  basis,  which  excludes  such  offal  as  bones, 
viscera,  and  shells.  Includes  game  fish. 

•  Eggs:  Reported  as  shell-equivalent  weight,  which  includes  shell  eggs  and  the 
approximate  shell  egg-equivalent  of  dried  and  frozen  eggs. 

•  Other  milk  products:  Includes  creams,  evaporated  and  condensed  milks 
(canned  and  bulk),  dry  milk,  whey,  yogurt,  sour  cream,  eggnog,  and  ice  cream 
and  frozen  desserts. 

Reported  as  calcium-equivalent  weight,  which  is  the  amount  of  fluid  whole  cow's 
milk  that  has  the  same  quantit}'  of  calcium  as  other  milk  products.  For  example, 
the  calcium  equivalent  of  1.5  pounds  of  cheddar  cheese  is  calculated  as  follows: 

1.  Derive  calcium  conversion  factor. 

calcium  in  1  pound  cheddar  cheese  =  3,275  mg 
=  5.85 


calcium  in  1  pound  fluid  milk  =     560  mg 

2.  Multiply  amount  of  cheddar  cheese  by  calcium  conversion  factor. 
1.5  pounds  x  5.85  =  8.78  pounds 

•  Total  milk  products:  Reported  as  calcium-equivalent  weight. 

•  Total  grain  products:  Includes  wheat  flour,  r}'e  flour,  rice,  com  flour,  corn  meal, 
hominy  and  corn  grits,  oat  products,  barley  products,  and  ready-to-co(jk  and  ready- 
to-eat  breakfast  cereals.  Total  per  capita  grain  consumption  may  be  higher  than  ERS 
estimates  due  to  inclusion  of  breakfast  cereal  (included  to  capture  nutrients  from 
fortification). 

•  Lard  and  beef  tallow:  Excludes  use  in  margarine  and  shortening. 

•  Total  fruits:  Reported  as  product  weight  except  for  concentrated  juices,  which 
are  on  a  single-strength  basis. 
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•  Total  other  fresh  vegetables:  Includes  dark-green  and  deep-yellow  t\'pes, 
tomatoes,  and  others. 

•  Miscellaneous:  Inlcudes  instant  and  regular  coffee  reported  on  roasted  basis; 
tea  reported  as  leaf  equivalent;  cocoa  reported  as  chocolate  Liquor  equivalent  of 
cocoa  beans,  which  is  what  remains  after  cocoa  beans  have  been  roasted  and 
hulled;  and  spices. 


Glossary  ARS  Agriculmral  Research  Sen'ice 

CNPP  Center  for  Nutrition  Policy  and  Promotion 

CSFIl  Continuing  Sun^ey  of  Food  Intakes  by  Individuals 

DRI  Dietan'  Reference  Intake 

ERS  Economic  Research  Sendee 

FDA  Food  and  Drug  Administration 

FNB  Food  and  Nutrition  Board 

lOM  Insrimte  of  Medicine 

NDL  Nutrient  Data  Laborator}' 

PDS  Pnman-  Data  Set 

RDA  Recommended  Daily  Allowances 

RTE  Ready-to-eat 

USDA  U.S.  Department  of  Agriculture 

WU'II  World  War  II 


60  Center  for  Nutrition  Policy  and  Promotion  I  USDA 


o 

9\ 


a 
a 
s 

o 

a 

P 


AS 

-o 

In 

a> 

■** 
u 

V 

•♦* 
8 

a> 

•Pi* 

u 
•** 
S 
S 

2 

s 

e 

>% 

DD 

b< 

e 
o 


H 


s 

g; 

<D 

a 

1> 

Cul 

o 

"o 

U 

^ 

flj 

1 

01 

^ 

>- 

-1 

o 

CL. 

03 

S  ts 


■a 


CO 


o 


c 
"S 
o 
a. 


0) 

o 
U 


c 

o 
o 


03 


oooooooooooooooooooooooooooooo 


i^,    rnr^f^lr^,    ■^rnrncN'^-^r^,    r<-i-^u-ii/-)>/-)i/-)ir^ir^,    voioioioioi/^'^j-ioir-iirivo 


(M     —     —     OOOOnOOO 


—    O    On    On    (^)    ■^    >/".    >r^    i/^    u~.    Wi    in    "ri    ir-,    in    in    vo    r^    •*    -*    Tf    'O 


CNO    —    oOOn    —    ONON>/-vr^.    (Nt^iy-in-,    o\ 
fN     C^)     O)     —     —     Ol     —     —     —     OJ     r-J     —     —     <N     f^4 


O    O    O 


O    — 


OOOOONO^OONONTt 

r<-,     r»-.    D     rl     rn    r-l     r^.     rl     r)     r'", 


—     OvOOOOr^in^r'^m'^m     —     00     —     T]-Ttr«~)r<-)TfrOn-,     — .OONOOOn^OOOOn     — ' 
OOnONOnOnOnOnOnOnOvOvOvoOOnOnOnOnOnOnOnOnOnONOOOOOOOOOvoOOOOn 


OaNroT)-<^)r---*r«-ioiooo  —  •*!-<-,  ooooori  —  ^^0oomo4  0r'^  —  m  r-r-T)- 
OOvONONONOOoor-~i^^oo\o^oot^r-~t^oooooor~t^\o>n-^r^i"*Ti-r<-in-,  Ti- 


ooooooooooooooooooooooooooooooo 
ooooooooooooooooooooooooooooooo 

(^    m    m    r^    m    r^    r^,    r'',    r^    r<^    r^,    r^j    r^.    r^,    f",    r*^,    r^.    f,    m    r<~,    r~.    r*"i    r^,    r^,    r^.    r^,    r^,    m    r^.    r^,    r^ 


ovo  —  (^ir<-,  Tti/-,  vor-ooovo  —  (Nr<-,  Ttm^Dc^ooovo  —  (Nm-^m\Dr~~ooov 
O  —  —  -^  —  — i  — ^  —  —  —  —  cNtNcJtNCJr^  r)  ri  r)  C4  r<-.  (^  t^,  r<-,  r^,  r<",  m  r<-,  m  m 
^    t^     On     On    On     On     On     ON     On    On     On     On     On     On    On     On     On     On     On    On     On     On     On     On     On     On     On     On    On     On     On 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


61 


o 

u 

o 
x: 
U 


>, 


s 
.£ 

'■3 

C 

o 
u 

OS 
OS 

o 

ON 


a 
a 

3 

1/1 
o 


a 
a 


e 


S 

e 
o 
u 
u 

R 

s 

-a 
e 

cs 

>^ 

b£ 

b 

a 

■o 
o 
o 


03 


-a 

i  i 


c/5 


o 


c 
'5 
o 


o 

u 


C3 
.Si    ^ 


o  o  o  o 
r-  o  o  ri 
■^    ■^    1/",    «~, 


o    oooooooooooooooooooooooo 
•*    rici    —    —    —    —    —    —    oo    —    avoooNr^r-~r-r^r-~vo>or--r--o 

■^^     ir,    ir,    i/-i    I/-,    ir-,    U-;    I/-,    1/-,    I/-,    ir-,    ir-,    Tt    •*    »*    ^    -^    '^    -*    -^    Tf    ■*    Tt    Tt    Tt 


r-r-oooooooo    ooocoooooocconooov 


ON  o 

—  ri 


On  O  O  —  —  —  O)  r-1  rJ  r^,  r^.  rt  T^ 

—  —  DC)  r-)  r4  CJ  CI  ri  d  cj  n  r^ 


vC  -t- 


I/",  u~,  u",  ir,    ir-,  I/-. 


^  '*  -*  vO  O  ^  '^ 
I/",   l/^   »/*,   L/-*   l/*,   »/-,   L/~, 


NO   -*   -i-   l/~, 

ir,  iy~,  i/~,    I/-. 


no  r —  r~^  On  o 
u",  I/",  w",  I/-,  nO 


00  00 


r-  NO  r-~  ir, 
iy~.  >/~,  u~.  >r-, 


NDNOlTi-^NO'^Tl-TtTtNONO'^r"-.   ir,   r^,   <-^,   Tt^-^Ttr:)-!/-,   NO 

I/")    i/'j    t/^    ir~j    >/~-    iTt    i/~,    w~i    ty~)    >/~i    i/~.    ir-,    i/^,    t/",    ly*,    L/-,    u^,    ir,    i/~,    I/",    I/";    IT',    vr, 


s 


o 


O    ri    00 
^    ^    r^. 


00     On     NO 


O    '^    r-    r--    r- 

'^     r^,     r^.     r^.     r^, 


—    rj    r-    r- 

Tt     -^     1^.     r<-. 


ONOOO^"^.    r)>/~.    nooO 
r^.    i^.    ■rf     Tt     -^     -^     -*     ^     I/-,     m 


(N    r^.    r-~    —    CI    -*     r-J    r^    -^    1^.    r<-,    r-i    r»-,    c,    ri    r'".    -^    o    —    r^,    r~i    rj    cj    (N    r^,    <~^,    <-»-,    "^    u-, 

On  On  On  O  O  C^   "O  On  On  On  On  On  On  On  On  0^  On  On  On  On  On  On  On  On  On  On  On  On  On 


TtONO'3''*i/^ooir,  ':fNDr~r~~T)-or)0  —  i/~,  oooooot^r--*!/",  ir-,  omNOON 
r^,  ^  rr,  r^,  r^,  D  —  rNiooooNONONOOoooor^r~r--r^[^r^r~r-r-~oooooooo 
'^    -*    "*    '^    '^    '^     "*    "*    ^    'i-    ■*    r^.    r^i    r^.    r^.    r^.    r^.    r^i    r^.    c^.    r^i    <^.    c^.    r^.    r^.    m    r^,    r^,    m    r^, 


>^ 

c^ 

toj 

^U 

5 

u 

n3 

■a 
o 

^ 

o 

£ 

^ 

oooooo  oooooooooooooooooooooooo 

oooooo  oooooooooooooooooooooooo 

<~^.     '^     r«-,     Tt     rf     (-<-,  r^,     r^,     r)     n     O)     —     —     —     —     —     —     —     —     —     —     —     —     —     —     —     rJ     CnI     O     C4 

r^.    r^,    r-,    c^,    r^,    r^,  r^,    r^i    m    m    r^j    m    r<-,    r^,    r<-,    f,    rn    r<-j    r<-,    r',    r^,    r<-,    r-,    r~i    r~,    rn    r^i    r~,    r~,    r<-i 


O    —    cir^.    Tfiy,    NDt-~-ocoNO    —    r)r»-,    Ttir,    Nor-~oooNO    —    cir^.    Tj-ir-,    Nor-oooN 

■^       '^      "*      'S"       "^       "*       ■*      ^       ^      ^       l/~.      l/".      U-,      I/-,      1/-,      1/-,      >/-,      U-,      ir-i      I/-,      NO      NO      NO      NO       NO      NO      NO      NO      NO      NO 

Q\     On  On  On  On  On   On  On  On  On  On  O^  0^  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On 


62 


Center  for  Nutrition  Policy  and  Promotion/USDA 


s 

G 

s 
o 
u 

ON 

I 

o 

ON 


a 
a 
s 

1/3 

O 

a 


a 
a 

'a 
u 


s 
a 

>^ 

OX) 
01 

e 

o 
o 


o 

o 
U 


-o 


O 
C 

o 


S      ^ 


13 
3 


o 
H 


o 

Oh 


■o 
o 

u 


s 

00 


ooooooooooooooooooooooooooo 

r-~    ^    r^.    ^    f^l    r«~i    r«-,    m    m    r«-,    (Nl    (^1    O)     rJ    r<-,    n    (N     r~l     —    O    O     —     -^     —     — ^    —     -^ 


vo^ot^oor-t^ONONONOOOO   —   — 

CN    (N    (N    <N    t^l    (N     04    <M    <M    r«-,    m    r<-,    r^,    r«~,    r<-, 


—    tN    — ■    — '    r-4    (N    r<^,    fN    (N    rJ    r<-i 

r*~i    r^    r*~i    f^,    r^,    r*~j    r*"^    r*~*    r^,    r^,    r*i 


m    r<-i    m    o    — 
>/^    i/~j    iri    iTi    in 


—     OOO     —     —    Or~lr<-,    -^^tNCN-^OO    —    fN    —     —    OO 


— ^(N(Nr-~ONioooooNO    —    CN    —    moo(NOooo\>o'AiTtr-OOr^^^ 


O^O^O^O^C^a^O^O^O^C^O^O^O^O^O^OOOOOOOOO 


—     O     <N     <N 


___      OOOOO    — ^(Mr0Ttinin>>0\Or~000v0vOO 


000^00a^0^0^OO0^ 


>. 

=<i 

W) 

u 

I-. 

;<. 

OJ 

o 

c 

aj 

^ 

o 

O 

O 

£ 

^ 

OOOOOOOOOOOOOOOOOOOOOOOOOOO 

ooooooooooooooooooooooooooo 
r<-)m(N(NfNcnrnr-immr''.    r«-iTl-Ttin>j~iini\0>r^>0^r^oooocx)oooo 


o    —    (Nr<->Tfm^t^oooso    —    f^)r<-irtin\or-oooNO    —    cNm-rj-mvot^ 

O^     O^     O^     0^  O^     O^     O^     ON  t^  ON  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


63 


s 


oa 

c 

E 
3 
> 


o 


> 


(5 


r- 

:^ 

o^. 

f— 

OS 

H 

o 

ON 

?-H 

, 

r ) 

_^ 

c 

■o 

.^ 

O 

o 

fz 

c/i 

UJ 

• 

c 

iJ 

r- 

u 

rt 

£ 

-in:* 

> 

s 

cKa 

>>j 

=0 

-J 

& 

Q 

« 

:^ 

■w 

u 

& 

« 

u 

< 

a 

c 

v^ 

1— 

S 

M 

> 


C3 
O 


"*0' —  COCir-,  -^1/".  \0O0^^^Tt-^-0^00^-~\0l/-,  r<-.  (->-,  —  —  O  —  w~.  00  r^.  r^,  CJ 


f  ,  o  '^  o  o  r«-. 
or)  —  —  —  O 
r~.  r^.  r^j  r^j  r^.  r^. 


r^.  ON  O 
On  O  — 
(N  c^.  r<-, 


ir-,  'O  O  -* 
On  On  00  On 
CN  CN  CN  ri 


t~~  -i"  D  o  i/~.  r^ 

r<",  r<-,  r<~,  c^,  r«-.  (^, 


rt  r~-  vo  ir.  ri  ir-. 
O  ON  o  o  —  o 
c^.  CN  r^.  r^.  <-^,  r^, 


Or-I     —     —    —    OOOnO     —    OOOnO     —    OOOnOOO 
ri    oi    ri    ri    rJ    ri    ri    —    ri    ri    ri    ri    —    ri    ri    ri    ri    —    ri    ri    ri 


OnOnOnOnOnOOO^O^On      On 


ONONOOoooooooor~-ooooccr~-r--r~-oooor-r--r-r^r~r-r--r--\ONONONDNONO    vo 


5 

Co 


OvOCOOONOOOOr-t^r-OCOOOOOOOOONONONONONONONONONOOOOOOOOOOOOOO      on 


NO    i/~.    ir-,    I/-,    ir,    1/-,    1/",    ir-. 


l/~,    l/~,    l/~,    ^/~,    I/-, 


u~,      i/-.      I/-.      I/-,      I/-,      I/-, 


-t    --t-    -t 


oooNmoou",    inONOrju-iTt(^t^r^r«-,    rJONOOONONNOr^r--,    —    or)r^r<-,    Ttoc 

ON     ON     On     On     On     On     (On     OnOn^O^OnOnOnOO     On     On     On     On     O     On     O     O     O     O     O     O     O     O 


5  P  "3         ri     r^.     ri     rl     i/~,     -^     —     iy~.     O     i/~.     i/~.     i/".     r<-,     —     —     rj     O     <^.     On     ri     r^,     ri     O     i/~.     «/^     On     r^,     1/".     00     00      00 

~.  g  .^       r-^r~^r^r-^r~^o6ocr^r^ododr-^r^ccodo6oNONodoNONONONo6o6o6oNONONON    on 

=;  ■  n5- 

^  ^ii  tj 


ooooooooooooocoooooooooooooooo  o 
r<-.  r^,  —  ri  o  O  r^.  ri  1/-,  ir,  NO  r~  r^  O  (^  'S-  r^.  NO  ON  r--  —  00  on  ri  on  —  no  —  —  ri 


a;    5- 


o   o 

rf    —    ri 


0000000 
O    r^    1/^    00    On    On    rJ 


0000000000000000000    o 
Ti-rioooNNOu".    r~ONir,    ONNor~    —    oooi/~.    'i-oooo    — 


rJ  ri  ri  ri  —  —  —  —  —  rj  ri  ri  ri  ri  r)  ri  ri  ri  ri  ri  ri  ri  ri  n-,    a    r^.  ri  rJ  ri  ri 


On  O  —  r)  r«-,  -^  ir-,  NO  r~  00  ON  O  —  r4  i-<-j  -*  U".  NO  r-~  00  On  O  —  r)  r<-,  ^  I/-.  NO  r~  00   ON 

O    —    —    —    —    —    —    —    —    —    —    ri    ri    ri    rJ    ri    ri    ri    rJ    ri    r)    r^.    1-^.    r^.    r^.    r^.    r~.    i^.    <-^.    r^.     1^. 

OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn^OnOnOnOnOnOnOnOn      On 


64 


Center  for  Kiitntioii  Policy  and  Promotion /  V SDA 


CO 


o 


m 


E 
> 


> 
o 


E 
2 
IS 
H 


U 

c 

E 

> 


c 
E 

> 


U 


< 


r~^cx3odo6oNOso6o6o6o6cdoco6o6o6o6crIo6odo6o6odo6o6a~^(xJo6oNONON 


s 


vDON  —  oooor-ir^,  (->".  ■n-o>/^  —  oor^ooir-,  ooor^.  von-,  — .  — ^^i/-.  ooooio-*'* 
—  —  Ttr<-.  r<-i^r<-,  —  ooooaNCTvoooooNoooooooooooor-~r-^^Dr-r--r-- 
r<-i    rn    rn    r<)    r^,    (-'■i    r"-!    r^j    r<-j    (-<-i    rn    r<-i    cN    (N    CN    CN    o)    ri    (^)    (N    C-)    (N    <N    CN    r~)    c-1    r^    D    Ol    Cl 


ononOnO   —   ooo 


o^a^oooooooooooooooooooooooor^ccooooooocc^o^ 


r^r-00Or-l(NfN    —    OOOsOOnOOnOnOOnOnOOOOOOOO    —    —    — 
—    —     —    (N    O)    CN    tN    (N    (N    r^l    —    tN    —    c^    ^    —    r)    —    —    <N    tN    r^)    M    (N    CN    D    C^l    C4    o)    r) 


in 
S 


--^--<r^i^jr^^^i^^r^(N^^i^^(N^^^^r^oi^^i^^^-^^^i^^i^^r4oi<N^^^^i<Nr-ifN 


—;    —i    —i    ri    ri    r-i    ri    —•—■—<—'—■    ^ 


oor~-ooooooooooooooooooooooooo^o^a^ 


O    —    c-J    —    —    ovr^'*\or<-)ON    —    osooooo'Or-rivnr-in'^oooooor^.    0000 

^-'     —     ^-     —     (^4     —     —     —     OOOnOOnOOOnOnOOnOnOnOvOnoOOOOOOnOnOnO 


r^    r-j    -^    (N    Tt    u-1    in    (-<-i    <>j    r<-,    vo    o    ^    ^ 

cKoooooodoooooo 


ON     00     00     00     (N     rt 

o   d   d   d   —    -^ 


vO     O    (^1     >/-i    r<-i     I/-,     GO 

— ^    r-i    r^i    oi    ci    (N    ri 


§    -I 


3- 


oooooooooooooooooooooooooooooo 

On  —  <N^>r^^Tl-0N^'i-)ir)OO  —  O  —  —  O0\O0Nt^00t~-u-ir-~0NO>Or>-^ 


2  o 


00 

2 


-Si 
"a 

3 

til 


o 


o 


O  O 
00  c^ 


O  O  O  O 
00  r-1  ^  in 


O 


o 

On 


O 
O 


O 


o 
o 


ooooooooooooo 

(^lr<-,    OONCNOOOOOOOOO^m^O 


o   o 


(-»-)    rn    '^    Tf    ir-j    ir^,    T^f    "*    r^,    (^,    (^,    (>)    r«-,    r»-,    (^,    r^,    r<i    r<-,    CnI    r^    r<-i    (N    (N    <N    tM    (N    rn    rn    "*     '^ 


O    —    cNm^^u-ivor^oooNO   —   c^)<^-rj-i/-)\or~ooo\0   —   (Nr<-iTi-io'Or^cooN 
^'*"*"*'*'*-^T)-'*Ttio>r^i/-,    ioi/-i<omu-)mio^vO'0^0'ONO>0\ONO 

On  0^  CK  CK  CTv  O^     0\     OS     O^     O^     O^     ^\     ON  On  Ov  On  On  Os     Ov  On  On  On  On  On  On  On  On  On  On  On 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


65 


<-i 

cn 

c 

•^_ 

r- 

■•— ' 

> 

O 

■  ^ 

o 

u. 

cd" 

c 

' 

— 

> 

c 

o 

z 

c 

> 

-J 

r" 

^.m^^ 

y_ 

IS 

^ 

3 

!— 

C 

•*i^ 

s 

o 

^ 

u 

.tZ 

C 

t^ 

^ 

ON 

ON 

H 

o 

ON 

W^ 

•^ 

C  J 

1*^ 

a 
a 

'e 

3 

c^ 

t/5 

"O 

> 

o 

o 

;m 

c/ 

UJ 

c 

LJ 

a; 

^ 

— ' 

■« 

> 

c 

•■■ 

>-> 

•a 

o 

u 

o 

'-> 

fi. 

c 

fl 

:^ 

■« 

U 

a 

« 

U 

< 

&< 

C 

t/5 

'^ 

C 

> 

■4^ 

> 

, 

fS 

« 

^ 

> 

H 

o^a^c^c<;c^odododo6o6o6cxj^-^(X3ccocododcooco6^^^-^^-~'odo6ococ 


O  —  O  O  -vf 
00  00  OO  00  CN 
04     CN     <N     CN     r^. 


—  —  O  — 
-*  -*  r^.  -* 
r^,  r^,  r<-.  r<", 


yr.  w,  —  I/-,  o 
r^.  r^.  -^  -^  -:1- 
r^i  r*"i  r*-,  f^,  r". 


iy~.  On  —  -^  O^  ir^  00  l^.  t^  Tl"  ON  04  vo 
I/",  ir-.  U-.  \0  U~.  O  C^  00  00  Cv  00  On  ON 

r*".  r~,  r~i  r*~,  r~.  c,  c^,    r^,    r^,    r*~*  n-i  r^,  r*", 


OnOOnOn    —     O    —    —    O^     —     —     —     —    (N(Nr«-.    r<~,    r^.    r<-,    r<-.    ■rl-Tt-^i/".    i/~,    ir, 
—    r-i    —    —    ri    ri    cJ    ri    ri    ri    ri    oi    ri    rJ    oi    rj    ri    <N    rj    ri    <^i    ri    H    ri    ri    ri    ri 


(N(Nri(N^r~oot~~r-~oo 
rj    r)    CJ    <N    rj    o)    n    n    ri    rj 


00    r-~    00    oc    ON 
ri    c-i    (^)    n    cj 


—    —    r)    c) 


r*~.     r^.     r^, 
r^.    r^.    r^. 


r^,    n-,    r«-.    r^,    O    >0    r-~    r-~ 
ci    ri    ri    ri    ri    ri    ri    ri 


r-r^ONor^r-oooooNON 
~i    ri    ri    ri    ri    ri    ri    ri    ri    ri 


On  O 
ri  r^. 


q  o  p  o  o  q  o 

r^,  r^,  r^,  r*",  r^]     r*-',  r^'. 


ON  O  On  ON 


'^  ^  i/~,  I/".  -^  '.',  1/",  I/",  1/".  </",  NO  NO  r~-  r-~  oc  00  ON  On  o 
ri  r-i  ri  rj  ri  ri  ri  rj  ri  ri  rJ  ri  ri  ri  ri  ri  ri  rj  r«-! 


r^.  r^.  r<-. 


Tf  m  NO  Tj-  —  ir^  NO  i/~.  —  ri  I/-,  rj 

oooo  —  —  —  —  —  —  —  — 


OOl/",  I^. —  t^ONONir-,  On 

___r)  —  —  —  —  — 


rj  vD  r~  r-  — 
r^  ri  ri  rj  r^. 


—  **  O  r»-.  ^  r<-,  I/-,  OC  —  U-,  O  00  On  ly-.  rl  r<-.  00  On  Tj-  ri  r^ 

'^"^'^'^"^"^■^'^i'".  1^.  noi/"!i/-.  NdNCNdNONor--t~--NO 


ooooooooooooooooo 
oooNriNOooooNu",    ir.    oor~ooor--    —    oon 

Tt     -^     iy"<     u~.     I/".     nO     lt;     i/^     i/~-,     i/*~,     u",     »/"<     NO     i/~.     nC     NO     I/". 


oooooooooo 

00    —    r^,    O    "*     r^.    NO    NO    ri     00 

ly".    NONONONONDONor^r- 


^    ~~ 


ooooooooooooooooooooooooooco 
r-~r~ONOoooNr!t^'*ooNONONOir-.  oot^NOONc^.  00  —  oo!^  —  Nou-iOi/"i 
■^    "*    ■^    "*    no    i/~.   NO    m    i/"/    i/~.    i/".    i^.    u-i   i/~,   1/-,    IT-.    I/-,    I/",    I/-,    i/-,    NO   >/^   NO   NO    NO    NO    r~    r^ 


O    —    r)    r<-,    Tt    ir,    vo    r-    oo    ON    o    —    r-i    n-.    -*    i/~.    nO    r~~    oo    on    o    —    r-i    r<-.    -*    u-,    no    r^ 
t^r~r^r~r-r~r-t~~r^r-~oooooooooooooooooooooNONONONONONONON 

On  On  On  On  On  On  On  On  On  On  On  On  O^  On  O^  On  On  On  On  On  On  On  0^  0^  ON  On  On  On 


66 


Center  for  Xiftntion  Poiicj  and  Promotion /  VSDA 


E 

3 

c/) 

IS 

O 

Q. 

u> 

OJ 

Cl 

n. 

o 

U 

u 

c 

N 

r^ 

a\ 

o 

U-i 

ON 

© 

OS 

?-H 

•V 

>^ 

a 

a 

s 

B 

C/l 

3 

■o 

OJ 

O 

c 

O 

00 

(M 

(S 

• 

s 

cr 

• 

;^ 

0) 

J3 

'«i' 

&r) 

C 

H 

o 

>^ 

D. 

a 

to 

-o 

O 

h 

CL 

O) 

& 

a 

•^ 

a 

C5 

E 

u 

3 

v 

O 

a 

Ci3 

t/1 

O 

« 

u 

v 

C 

^ 

r'i 

S 

a 

U 
> 

.fi 

ca 

H 

ooooooooooooooooooooooooooooooo 

OOoooc3Nt^oo^r~-ovr-r~r-t~~ONOooor-~r--oooNr--r~-r^'-or-~r~~oor--oooo 
Tt    ^    r*~.    -^    r*~j    r^,    r*~,    r*i    r<",    r*~*    rr,    r^i    c^,    r*~,    r",    r*~,    rr^,    r<";    r*~i    rn    r^t    r<~,    r^t    r^,    rf,    r^,    r^,    r^,    r*~,    r*^,    r^, 


OOCTvOOnOnOnoOOv 

fNr-i  —  o4— — '  — ^   —  — 


OOOOOOOOOOnCJnOSCTnCTnOvOOCTvOOOOOOOOOOOOOOOO 
<nH    —    —    —    —    —    —    —    — ^    —    —    —    —    -^    —    —    —    —    —    —    — 


m   O   —   ONU-ir<-)(N-^ON>r^(NON    — ^r}-r«~,   OOO 
r^i    r'-j    r'']    (N    CJ    <N    oi    CN    (N    (N    (N    — •    t  i    r-i    CN    H    <N    (N 


aooNr^io^(N'0(^i'Oi/~i'/-iOO 


S(N    —    r~-OOir)<Nr«-iOr^(N^OON^ONr^j<N 
■SP  '^    ^    rr^    r^i    r^i    r^i    r<~j    rn    r<->    Tt    r<-i    (N    fN    CN    r<-;    c"! 


u^  r-  o 
ci  ri  r^. 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


ooooooooooooooooooooooooooooooo 
or^>/-;ooir)  —  ot^O^tN  —  r-  —  inm'^'^'sO>/-ir^r<-,  r<-,rioavoo(N  —  —  -* 


ooooooooooooooooooooooooooooooo 

>0>/~ir<-.    OOvOr^i    —    On(NOni/-,    ONr-~ONON    — ^    —    (Nmn-,    i/-i-^r<-)r<-,    (Nroinvor^ooo 

r^t~~i~~r~r^t~-r^>or^r^r--r^r-~r^p-oooooooooooocx3oooooooooooooooooc 


O    — ^    — .    ,— .    — ,    — ,    — ^    __    _    _    ^_    (-x|    (-sj    f-v]    (-s|    (-^^    (-~4    (-Nj    fxi    (^g    ,^4    I-Y-,    r«-,    r<-,    m    r<-,    r<-i    (-<-,    i^,    r«-,    r^, 

o\  o\  o^  o^  o^  o^  0\  o^  o^  o^  o^  OS  o^  o^  <y\  o^  OS  (y\  o^  o^  o^  o\  o^  o^  c^  o^  OS  O"^  (y\  o^  o^ 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


67 


E 

3 

c/5 

io 

C3 

O 

a. 

b. 

OJ 

Q. 

D. 

O 

U 

CJ 

c 

^.^ 

N 

"O 

a; 

s 

c 

'M 

C 

o 

o 

>— ^ 

r- 

OS 

^ 

Sv 

— * 

O 

OV 

^ 

•^ 

>-» 

a 

a 

3 

c 

C/3 

^ 

■o 

X 

o 

c 

;2 

• 

^ 

C/2 

• 

S 

o; 

,s 

■^-t 

y. 

c 

3 

>-. 

« 

CA 

°o 

o 

la 

a. 

V 

a 

« 

a 

« 

^ 

u 

c 

L. 

3 

U 

rt 

C/1 

u 

« 

L. 

Ol 

S 

^ 

* 

fO 

o; 

>- 

£i 

a 

H 

oooooooooooooooooooooooooooooo 
r~~  •*  r<-i  r^  r-  r-  (N  in  r)  r-j  ^o  r-  —  —  r<~,  ^  i/~,  n-,  ir,  — ^  co  \o  '^  —  o^  '^  ^  u-,  o  oo 
oo  ov  o  O  r)  rJ  CJ  O  oo  oo  r~  r--  r-~  r-~  'O  vo  \0  ^  u-,  vO  i/~.  ir-j  ir-j  I/-,  Tt  '^  Tt  -^  ir-,  ^ 
r«-;    r'-i    -^    Tt    "*    -^    ^    -^    r«-,    r"i    (-<-,    r^,    r^,   r<-i    r^,    r<~i    r^,    r<-]    r<-i    r»-,    r'-j    (-""j    m    r<-i    r^i    r«-i   c,    r^,    r^,    r<-, 


00    0^    On    0^ 


O 
ci 


ONCNO^r^oooor~^[ —  r^^ot —  ^^voo^o^^^^o^^^o^o^ 


00OU^00tN^»-i0^^00^000^^-~r-O0^0^<N00lr■,    r^'Ot^OOOOvOOOr-Jr^.    ri 

—   rj   ri   r^i   r^l   rK   r-i   ci   —   —   —   —   —   ri   —   —   ri   —   —   —   —   —   —   —   —   —   —   (N   cJ   ri 


ci    r<-l    ^    Tt    ^    vD    vd    iX    Tt    -*'    u-1    "^    Tf    Tt    -^    "^    "^    --t-    '^    -^    -^    -^    '^    Tf    Tt    T)-    ^ 


ooooooooooooooooooooooooooo 

r-  r^  On  O  O  O  Ov  00  >0  O  i/~.  i/~,  ^  Tt  r^,  r^.  -^  r^.  r^.  1-^.  1^.  r«-.  r«-.  rl  r'',  C)  r<-, 
r^.  <"*",  r*",  r*",  T:f  T:f  ("^i  ("^i  <"*"-  r*",  r^,  r^,  r*~,    r^,    r^j    r^,  r*",  r*~,  r*".  r*~,  r^,  r^,  r^,  r*-,  r*",  r^,  r*~, 


O  O 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
\ooo"^  —  r<-,  t~~r^oo  —  o  —  ONOoovooooNr-i/^t^-^oi/".  i/~.  1/".  oir-.  ir;  vor^r^- 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
Odr-~ON(Nt~-OOr<-,  00r^00r~0Oi/-i'*sO'sO^^l/^'*i^.  r^.  dr«-.  <M  —  OO  — 


O  — ^rir^i^ir-ivor-ooosO-  nr<-,  Tfinvor-ooovO   —  r)r<-.  Tj-invor-oooN 

0^  On  On  C^  On  On  On  On  On  O^  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On 


68 


Center  for  Nutrition  Polig  and  Pro/notion  I  \] SDA 


E 

3 

c/5 

c/^ 

rt 

o 

a. 

w. 

!U 

a. 

Cu 

o 

U 

o 

c 

, ^ 

N 

•« 

a> 

S 

fl 

•PN 

-M 

fi 

o 

u 

r- 

c 
o 

ON 

u« 

o\ 

© 

0\ 

tH 

^ 

>> 

u* 

CI. 

s 

G 

t/1 

3 

-o 

D 

o 

C 

n 

c* 

«t-i 

c« 

• 

s 

CAl 

• 

u 

u 

.s 

't.' 

« 

c 

a 

o 

>i 

Q. 

CS 

crt 

-a 

O 

h 

Q- 

<ii 

a 

es 

■** 

•*i4 

a 

w 

u 

E 

h 

3 

a> 

O 

a 

13 

yl 

U 

w 

ha 

a> 

e 

§ 

r'i 

a> 

>- 

^ 

C8 

H 

oooooooooooooooooooooooooooo 

ro  rn  n^  rn  r<^  ro  rn  ro  r*~i  r<^  ro  r^  <^i  c*~i  f^*  r^  r*^j  r<^i  r*~j  f*^,  n^  r*^  r*^  r*~.  r*",  r*~j  r^;  r^, 


vo^or--^t^r-oo^^^^r~r-~r~-r--ooooooa^'Xla^o^o^ 


o  o  o  o  o  o  o 

CN  oi  (N  (N  oi  (N  tN 


Clio    —    (NOOCN^OO    —    oor<-,    -^ 
fN    rJ    r-4    (N    O)    (M    <N    r)    CN    n    <N    (N    (N    (N    CN 


OOOOOOOOOOOOOOOOOOOOOOOOOOOO 
rOr^r«-)(-nr^r<~i-^^(-<-,  Ttn-i-rtTjir-jirii^ir^r-OOOOOOOOOsOONOO 
m   m   m    m   m    r<~j    m    r^i    r^i    r^j    fj    r<"i    r^j    r»-j    r«-i    r<-j    r^,    r<-i    r<-,    o";    r<-,    r<~,    -^    r^,    -^    n-j    ■^    -^ 


OOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OnOOvoOO^—-    —    ON— 'OCTvOnC^I-^OO    —    rjr<-ir^,    vO^OOONOlOr-JtN 


OOOOOOOOOOOOOOOOOOOOOOOOOOOO 
r<-,  r«-ioir<-,  or^   — '   — ^OnOonooono  — ^^iriiriTj-Tj-^^oor^or-oON 

OnOnOnOnOnoOOnOnoOOnOOOOOOOnOnOnOnOnOnOnOnOnOnOnOOnOnOn 


O  — ^r^)r<-,  Ttin^r-oooo  —  nr^i^iovot^oooNO   —  c^in-,  Tfinvor- 

r^r-~i^t^r--r~r--r^r--r^oooooooooooooooooooooNONONONOONaNON 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


69 


I 

o 

0^ 


a 
a 

3 
O 

D 

J3 


-O 
;-i 

a 

u 


-a 
o 

C 


in 

u 


u 

Q 
« 


a 

3 
O 


,tc 


o 

ON 


o     o     o 

O       — '       — ' 


o 


o 


o 


o 
o 


o 


o 


o 


o 


o 


o 


o     o 


o     o 


C 
3 


Q 


bo 
o 


ON 

m 

r-1 

(^J 

rf~t 

LTl 

<^J 

T^ 

un 

r<-i 

n- 

tt 

'i- 

-^ 

■* 

"^ 

Tt- 

"^ 

o 

o 

,— • 

Ov 

0^ 

l\ 

LT. 

LTl 

'i- 

1^1 

O 

r^ 

O 

Tl- 

<^ 

Tt- 

r^ 

r^i 

r^ 

m 

r^. 

rn 

r'-i 

r^i 

r^, 

r-1 

04 


LTl 


(^1 

"^4 

r-l 

, — 1 

o 

O 

o 

0^ 

o 

f^4 

<^J 

(^J 

r^J 

(^4 

<^1 

04 

^H 

r-4 

ON        O^        CTv        CJN 


in 

n£> 

t\ 

2C 

Ov 

O 

1 — 1 

OJ 

m 

Tl- 

U-1 

n43 

t\ 

oo 

OS 

o 

,— t 

Ol 

m 

■^ 

in 

n£> 

m 

m 

m 

f^^ 

r^ 

■S- 

-S- 

^ 

Th 

•^ 

Tj- 

■^ 

Tl- 

■^ 

^ 

m 

LTl 

m 

in 

in 

in 

in 

o 

o 

OS 

o- 

Ov 

Ov 

ON 

OS 

OS 

OS 

Os 

OS 

Os 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

l\       OO       OS        o 

in.      in      in      vD 

OS       OS       OS       OS 


a 

3 

o 


s 

3 

'S 


5 

o 

o 

o 

o 

o 

o 

o 

o 

<-) 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

"il- 

m 

■* 

T^ 

m 

o 

C  ) 

nO 

t\ 

nD 

-^ 

sO 

ol 

r^, 

m 

rn 

rn 

m 

in 

'*- 

■^ 

Os 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

CO 

OS 

OS 

OS 

OS 

OS 

o 

o 

o 

o 

o 

<_> 

o 

o 

o     o     o     o 
o     o     o     o 


o 


K 

^ 

r^. 

OS 

t\ 

Ti- 

^H 

OS 

m 

-J3 

O 

O 

LT, 

ir, 

in 

in 

^ 

ir, 

,— « 

1—1 

o4 

OS 

t\ 

in 

in 

o 

in 

in 

ini 

T^ 

^ 

tT 

':^ 

Tj- 

S 


OS 
04 


OS 

r-1 


OS 

r-4 


oo 

04 


OO 
oi 


oo 

04 


oi 


oo 
r-4 


oi      r-i 


oi 


O       nO 
ri      o4 


s£i 

nO 

r\ 

sD 

sO 

in 

in 

in 

04 

04 

ol 

Ol 

Ol 

oj 

04 

04 

ON        O        ^ 
O       —       — ' 

ON      o      o 


v£>     rx.     oo 

o     o-^     o 


1— <       f^j       f^j       rsj       r-j       rsj       r-j       r-j       r-j       r-i       r^j       h-i       r^,       r^       r^       r^ 

O^   Qs   O^   On   Qs       Qs       Q\       Q\        Q\        on   qs        Q\        q\       Q\       Q\       Q\ 


70 


Center  for  Nutrition  Policy  ami  Promotion /USDA 


s 

o 

C/5 


a 

C/1 


<u 

Q 


>^ 


,^ 


o 


o 

O 

O 

O 

O 

o 

o 

O 

o 

O 

O 

n-i 

sD 

t\ 

00 

l\ 

^ 

u-i 

r\ 

t\ 

o 

r^ 

rn 

ro 

r<-i 

rn 

rO 

r<-> 

m 

rO 

r^ 

r^ 

O 

O 

O 

O 

ON 

r\ 

un 

v^ 

r<1 

r^ 

r<-i 

r<-i 

o 


<^1 


K 

oo 

o 

*— t 

<N 

o 

u-1 

sD 

vD 

"S- 

oo 

ON 

Tl- 

Tl- 

in 

U-) 

LTl 

sO 

^ 

sD 

^^ 

^ 

sO 

nD 

2 


o 


o 


o 


o 


<^4 

<^1 

r<-i 

m 

rO 

Tt- 

^ 

"^ 

-^ 

'^ 

LTl 

tn 

fNl 

rsi 

<N 

<N 

(N 

(^) 

<^1 

rsi 

<N 

rsi 

<N 

<N 

OO         >D         OO         OO 
O        O^        0^        ON 


in 

nD 

l\ 

oo 

ON 

o 

1— t 

(N 

m 

-r 

u-i 

nO 

t\ 

oo 

oo 

oo 

oo 

oo 

ON 

ON 

On 

ON 

On 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

On 

ON 

ON 

ON 

s 

O 


& 


o 

O 

o 

o 

o 

o 

O 

O 

o 

<-> 

o 

o 

■^ 

l\ 

in 

t\ 

in 

v£) 

ON 

(N 

rNi 

r\ 

ON 

hv 

<N 

(N 

<^J 

rs| 

<N 

(N 

<N 

m 

m 

m 

m 

m 

o     o     o     o     o 

Tf     in     (N     oo     vo 
tn     m     rn     m     rn 


o     o 


feb 


o 


O 

m 


nO 
<^4 


oo 


nD 


ON 


o 


oo 


<N 


oo 


On 


in 


o 


ON 

m 


On 


03 


OOOOOnOOO^OnOnOO^On 


O 


o 

fNj 


nD    nO 
ON   On 


nD 
ON 


ON 


in 

ON 


nD 
nD 

ON 


NO 
ON 


OO 
nO 
ON 


ON 
NO 
ON 


o 

ON 


ON 


ON 


ON 


ON 


in 

ON 


nO 

ON 


ON 


OO  ON 

ON    ON 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


71 


c 

o 

rt 
k. 

3 

o 

o 

a. 

>-. 

<u 
E 

3 

o 

Oil 

t/^ 

«l 

J 

a 

^ 

« 

_>> 

"E, 
a 

3 

■o 

O 


C/3 

a 

3 

o 
u 
DX) 

■o 
o 

;2 
O 


o 

3 


C 
O 

DX> 
U 

a> 
3 

o 
o 
U. 

i/^ 

£i 
05 

H 


3 
T3 


60 


o 


U 


^   "? 


o 
c 


3 

O 

a. 


O    04    1/-,    vO    t^ 


(Noor-Tf  —  r-</-,  T}-r<-,  rior-oor4oor^  —  oot^o)TfOtN(N'*ir.  ir-.  OO 


C-)    On    O    f^)    ^    O"'    ON    Cn    O    O    —    —    —    —    —    —    —    rl    —    —    (^J    (^J    r<-,    T^f    Tt    1^,    ir^,    I/-.    I/-,    1/-,    I/-,    vO    O 

1-^.   c^J   oi   o   (N   —   —   —   rJ   r)   <N   r^J   r^)   r^   (N   CN   CN   oi   (^4   rJ   r4   (N   CN   CN   r-J   CN   r)   (N   ri   r4   r^   n   ri 


f.    "*    00 

ri  ri  ri 


—  o  o 

r^,    r*",    r*-, 


On     O     P 

ri  r^.  fi 


r^,    O    r^. 


—   _-   —   —   00 

("*",    r^.    r^-,    r^,    ri 


O    r^. 


ri   — 

r^-    (^,    r^, 


rj  o 


r)   —   ri   — 

r^.    r*-,    f<-,    r^] 


O    O 


On     O^     O 

ri  r~i  r^i 


oooNOvrJi/-,  —  ooo>ONoooor-~t-~ 
—  —  —  riririrJri  —   —   —   —   —   — 


r-ocr--r--r-~o>0'/~.  u^m^'*'*-* 


r^.    <^,    r*", 


in  00  r-~ 

00    o^    O 


ir~iir-ir~~ONONOOO>vO'*'*"*'*r^.    —    O    —    —    D    —    r4    —    OOOOI^r-vOr^i-^i^.    r<-.   r^, 

rjri  —  oooooooooooooooooooNONONOvoNO<a^oNO<ON 


—  oor»".  t^vor)ONOot^oor-~r~vONOvo^^'/~.i/^vot^\ot~--t^o\ot^\OM2Not^>/".  ^no 
ri  ri  r^,  r^',   rK  r^i  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri  rj  ri  rJ  rj  ri  ri  ri  rj  r^i  ri  ri  ri  ri  ri  ri  r4  rJ  ri 


o  r~  00  o 
~  CD  d  d  — 


ooooNOOrirJ  r<-i'*>/~i  </-,>/-,  'OOnon 
—   —  —  ri  ri  ri  ri  ri  ri  ri  ri  ri   ri  ri  ri 


ooo  —  oo  —  —  —  —  — 

r*^    r^.    r*",    rr    r^.    r^.    r^.    r*~,    r*-.    r^.    r*-, 


r)  r4  rJ 

r*~.    ("*-,    r^, 


oor^^osomi^   —   — 
ooodoo  —  — 


r)  i/~.  vo  ^  'vO  r-   r-  r- 


r-oooooNONON  —  —  n  —  —  —  —  —  o 
_;_;_:_;_;_;f%irsiririririririri 


—  o  On  n  r)  r )  r-i   — 
ml  i/-i  i/-|  r~^  r--  MO  mi  i/S 


ONt^-^r*-,   oONOOvO'*r400>oor^>nTtr4   —   ONOor-vONOm,   ir-, 
-^   Tl-   ^   -*   ^   r<-i  fi  r'-l   rn   r^i   r^i   r4   ri   rj   ri   ri   r~i   ri   —   —   —   ——   —   ^-   — 


t^rfON^NDOO  —  u-irJ  —  ooririoooooN  — 
Tt-rfn-!^r-^ONONOONodoNr~'o6odo6i~^odr-^p-' 
—   ___  —   —   —  —  ri   —   —  —  —  —   —  —   —   —   —   — 


rj  o  On 
■*'  •*'  -^i 


nD  m,  m  t/"<  ^  uo  mi  i/^  NO  ^  NO  m.  NO  mj  NO  NO  w"j  NO  i^i  m,  O  NO  ^  O  ^  ^  NO  ^  NO  in  NO  ^  m,  ly", 

dooooooooooooooooooooooooooooooood 


On    On    On    rJ    m.    r)    r^    r^    00    r^    r~-    r-    00    On    O    ri    ri    r<-.    r^.    r«-, 
<zi   d   c5   '-   —■   c\   ri   ri   ri   ri   ri   ri   ri   ri   r«-i  r<-i   rK   r^,   rr-.   r<-i 


tjvonoooonO  —  —  r4r-inn-, 
r«-]    r<~l    f«-i    r»-l    r<-i    "^    -^    -^    Tt    -^    "^    Tt 


Om.r-mjr^,   ^00    —    ONOOsOoooOTf    —   r«-,    —    r<-,    mjrioO'^toooONO 
r«"i    ri    ■*    m   NO   NO   NO   NO   -^    mi   ^    -^'   -^    Tj-    -^    ^    ^    r^i   r^i   r<-;   ri   ri    —    —    — 


O  00  r^  n-.  Tt"  mi  r^i  — 

— ■  On  On  On  On  On  On  On 


On  On  On  ON  On  On 
—  r^  r^,  "*  m,  NO 

OOO   —   ri   r^.   "Tl-   m,   NO   t^   00   ON   o   —   ri   (-«-,   Tt   m,   NO   r-   00   On   o   —   ri   r^.   -*   m,   no   r^ 
_-  ,m;  Nor-~r^r~r--r~r~r~r-~r-r^ooooooooooooooooocooONONONONONONONON 

OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


ON    O    O    O 
O    rl    rr,    -rf 


72 


Center  for  Nutrition  Policy  and  Promotion /  U SDA 


T3 


C 
O 

Ui 
W 

a> 

IS 
a> 

I/) 

a 
s 
t« 

o 
.o 


en 


a 

s 
o 

b 

&£ 

o 

o 

B 

B 

o 


s 
o 

>>» 
oj:i 

e 

o 
o 

IT) 


^) 

3 

o 

O 

C/D 

(IJ 

S 

C 
i2 

Sugars 
& 

■qj 

<u 
c 

o 


[1. 


O 


W) 

r3 

c 
o 

O 

o 
X) 

00 

=a 

-a 

=« 

tt- 

^ 

■n 

OJ 

u 

V- 

(IJ 

rt 

XJ 

c^ 

o 


S3    S 
S    J3 


3 

QQ 


Xl 

> 


o 


o 


4J      U 

.■3    o 

JS     'eg 
O. 


■3 

o 
E- 


§2 

Z    o 


U 


J3 


rtu-jvj3r^r--0000    —    —    —    O    —    0000000    —    —    —    — 'O    —    (Nr^(N    —    •—    OfN(M 

oodddo--— ^--^—^  —  —^  —  —^  —  —  —  —  —  —  —  —  ——  —  —  —  —  —  —  —  —  —  —  — 


CX3O^<N00mOOr<-ii/-)aN>O00ro    —    r-t^mrO(Nmr<-iO^-^^OOONOO(Nr^voON 

rJvdvdwS\£Jt-~odo6odo6r~^r~r-^o6odr--^r-~t~^r~-^r~^r-~r-~r---r^^ 


(Nroi/S-^i/n^-dr^r-^oooocoooodooooodoNONcKoNdddc^ONodoN 


t^'*0■*'*oooO'*a^ooo^^  —  >r^■^lr)r-r-(MO^o^oooc^oo\o  —  —  ONON  —  00^ 
0  —  r^ir^r<-i^''yb^DMD'0\o^r--^r~^t^r~^r-^r--^r---'o6Kr~-^r--^aso6 


ixirntNr«-ioOfN)vOirir<-i(N--'--OONOOO(N(Nr'^-*rncJ— ■0>oor--oOO(NCS^ir)vo-^ 
rn-*'-^-^r<ic^    —    —    —^—^    —    ----00— ^— ■—•—•—•    —    —    —    dodo    —    --■—^    —    --^—^" 


—  r-mo)Ov  —  ONr^OooooosONoo  —  cN  — ^(Nr)  —  o\(Nor^vor~oooot--'*o^>/^.  o 


vot^i^  —  r-jO\00   —  —  —   —  r)   — ^   —  o^00ooooooavr^'0^r~^r~-r~r<-,  (N(NO 
O    o    o    _J    (>j    C^    cr-;    r'-;    (-.-;    rr^    r«S    r<-i    r^i    rn    rn    (^i    r<S    r«-;    (^i    (>i    r-4    H    ri    H    (N    H 


•rf\O00Tl-ir>ON>r^^-*r<-)<NrotN(N(N(N(^)    — ^C^n",    r<-)fv)<^)r) 


O  o 


Si 

a, 

1/-)    — ^OOOCN    — ^(N    — ^r^    —    _-r<-,    (N    — ^OOC^0^0^0^0^0000^>nI^^^t^v0^t^t^C50t^ 


(^Tt^'Ou^^>/^-^'*u^>/^in>r)i/-i'*'^-^'*'*r'^r<-)r«-)rnr-4(Nr-)(N<>liNtN(N(N(N<N 


0'r^<NOsr-oooot^t^t^^oor~-r-^\o^o\o»o^^in\o>/^'*in>/iiri>ri>o>r^in^>n 


OS  —  cNCNCNONavOoooNOoi  —  —   —   —  mcNm-^r'-icN'*"*'*'*^  —  (Nmrj(Nmr<-) 


r~oor~->n-^-^OOOsOO  —  00   —   — '04(Nr«^cSTl-rOf^m'*iO'*r«^Tj-mr«^(Nr^rn 


tNr»-.    irit^oOOOOsOsOOO-    —    —    00    —    00    — 

dddddddd  —  —  —  —  —  —  —  —  —  —  —  — 


(^    0\    O^    OS    O^    O^ 


OsOnOOOOsOOOOOOOOsOOO 

00  —  —  —  dddd  —  d  —  —  — 


-^    <N    r^.    Tj-    v-i    -O 


0000 
O   <N   r^   "* 


000  —  <Nro'*iri^r-oooNO-^r-)m-^ir)^t~~oooso-^(Nr<~j'*>ri^t^ 

ir)^r-~r-~r^r^r^t-~r-~r-~r-~r~-oooooooooooooooooooooNONOsONONONasON 

On  On  On  O^  O^  ^  ON  ON  On  On  On  On  On  On  On  <3s    On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


13 


c 

;— 

o 

o 

■o 

O 

OO  GN 

^ 

^ 

vD 

r~- 

^ 

Ci 

O 

r~-   >o 

'^ 

O 

rJ 

C^ 

—  U-,  On 

U-,  rl-  00  00 

1/-,  ^ 

00 

<* 

r^  r-~  r- 

r^,  r^,  r^, 

r~  r-  t~-  00 

r^,  r^,  r^,  r*-, 

^ 

>> 

E 

3 

o 

61) 

ni 

-J 

3 
C 

1/1 

h> 

V 

>> 

u 

a 

3 

■o 
o 
,o 


C/3 
44 


t/3 

& 

S 

o 

WD 

o 
_o 

s 
s 

o 


& 
o 


05 

u 

•a 
>^ 

o 

so 
Hi 


o 

3 

-a 

o 

Q. 


u 


3 


>■ 


■ —    C^    v~.    'sO    IT.    t —    ^O    r^.    r^    vr-, 

codooodooo 


—  ON  r»".  -*  r»-.  o)  rl  n  —  -^  —  r^.  rJ  rl  —  D  O  —  r<-,  r^,  O  r^.  r^  OO  —  On  O  —  —  O  O  O  <On  O 

r^i  —  H  r-i  (^i  r^  r^i  r^i  r^i  oi  H  (^  rJ  oi  oi  c^i  oi  r^i  <N  r^  (N  oi  <N  --  r^i  —  ci  oi  H  ri  (N  cN  —  (N 


ooooooooooooo 


oooooooocooooooooooo 


OT)-ON^ONOONONONC)U~;r<-.    O    —    OOONOOI^vOOr-vOOTt-rl    —    DOOOOONt^t^sD 

•^  ■^  ■^  ^b  ^d  NO  ^  NO  \d  NO  o  o  vd  o  NO  u"l  i/S  i/~i  i/~!  u~l  i/~l  1/",  u"!  ir-1  1/-1  iri  ir-i  ^^ 


d 


ONtNr^  —  —  —  —  —  r)oa;OC>oooa\ONpOO— ;OONoqo 
d  —  —  rJCNirNicNic-icNirJ  —  rJ   —  rJCNicJ  —  —  CNicNicNir-irNi  —  —^cN 


o 


o  o  o  o 

d>  d>  d>  d 


o  o 


o  o  o  o  o  o  o 


—   —   —   —   CN)rJCNlrNlcNr4fNrN)rNlrNirNiCNiCNi(Nr-J 


r^  NO  NO  iri  m  00  — 
d  c5  <:5  CD  d  d  — 


—   tNciri   —  r«-,  -t-:ti/".  >/".  NDNONONor-r-r-r-oooNONoooooooooor^ 


u~,  ON  —  —  '-'■, 
ri  ri  r<-i  -^  -^ 


ON   -xl- 


n  O  ON  00  NO  i/~.  i/~.  r»-.  C-1  ^  O  On  On  t^  nD  i/~. 

r<-,  r<-,   r-i  rJ  ri  ri  ri  ri  c-i  oi  cn  —  — ^  — ^  —  — ^ 


Tt  r'-,  r )  —  —  o 


O  On  On  On 

—  d  d  d 


o  o  o  o  o  o 


o  o  o 


ooooooooooooooooooooooo 


ooooooooooooo  ooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


ooooooooooooooooooooo 


—  —  o  —  oooooooo 
dddddddddddd 


ON 

On 

r4 

ON 

ON 

ON 

On 
NO 

ON 

o 

o 
rt 

O 

o 

o 

ir. 

O 

—  CJ  r^.  -^  u-<  O  r^  00  O^  O  —  Ol  r^-,  Tf  ly",  sO  r-  00  ON  O  —  OJ  r^i  -^  i/~i  ^  r- 

O^  On  <3\    0^  O^  ^  On  <0^  On  On  On  O^  On  On  O' 


On    On    On    O^    O^    O^    On    On    OnOnOnOnOnOnOnOnOnOnOn 


74 


Caiter for  Nutrition  Policy  and  Promotion/USDA 


s 

G 

c 
o 

u 

en 

u 
C5 

s^ 

-O 
it 

s 

© 
.© 


W3 

a 

s 
o 
u 

-O 

o 
o 

s 


Cm 

-O 
9i 

S 

•c 

Sid 

e 
o 

u 

a> 
■** 

o 

Xi 
u 
es 

U 

m 

vo 

s 

es 
H 


^   5 
o    o 


1"      ^  „ 


OJ 


o 


o 

H 

w 

W) 

c 
o 

o 

o 

X) 

00 

=a 

•a 

=y 

5= 

-n 

OJ 

O 

u. 

OJ 

C3 

o 

M 

J 

2.     00 

C/2     IJ 


> 


CQ 


o 


-^  ^    ^  o 

1-1      1-*      tU  -X 

ni    y    (U  — 

-o  ^ 


tX) 


s 


o 


Z    o 


s 
6 


a. 


IT)    r^    On    O    O 

d  o  o  —  — 


o)  (N  rj  t^,  (N  (N   —   —  o  O  O  O  —   —   —  r-i  n  oi  (^)   —   (^)   r~)  r^,  m  (^j  —  O  —  — 


r^o^^d'/Sr--^o^o^dc^o6r-^o6o6o6ododt~^^--^r~r~^r~^\bNdvdvdvD 

oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
cicic>c>d>cic>c5c>c>d>c>c>c>c>c5<D<5cic5d>c5d><5c>d'<5d>d>d>c5<od>'zi 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


do^0^da^O^O^O^O^O^O^O^O^O^O^O^O^O^a^0^a^o6o6o6odcX3odo6c)do6o6ododod 


—  r^  ^^i  r^  r^i  r^i  cnI  r-i  <^i  r^i  (N  r-j  c^i  (N  (>i  (N  (N  oi  ri  (>i  ri  (N  ^^i  (N  c^  r^i  (N   oi  H  ri  ^^ 


vO\Or^O^O^O^    — ^OJC^I    —    (NtMJNtN    —    (N— '    —    CS— ' 

dddddd  —  —^  —  —■  —  —'  —  —  —■  —  —  —  —  — 


(V)    —    — ^_o    —    <NC4    —    —    —    —    —    — 


rt'^ir)rfONoor~t^t^t^oooor~-vor~r-r-r--r-r~r~-p~vo\£)NO^^^^voNO\or^t-- 

_:_:_;  _:oddddddddddddddddddddddddddddd 


cNr~;0or<-i(-^,  ooo   —  ovO  —  Tf(N(N(-<^m\C)'*<rioONOmt^r-~voir)OOOr-)   —  ooo 


oo— ■ocxjoomcNfNoooooJO  —  romin-^m>/^r^vo^oot-- 


oo>r^-^-^r<-)r<-)tN(N<Nl 


'^v-jio^Tt-rf'^Ttrn-^^Tf 


^    \0    OS    ^ 

o  d  d  — ^ 


>r-i>/-iooosOO   —  ^^lr^l(NOO   —   OOc^iOnOn 


OOsOst^-^^^ONOOOOOOOO 


On  Ov  On  On  On  On 

— ^  r)  n-.  -rj-  in  ^ 


ON  o  o 

O  (N  rn 


O  O 

in  NO 


—  (N(^^u-iNor~oooNO-^(Nm'^inNor^ooosO— '(Nc<-i'^ir)Not~- 

r--r--r^r-~r^r--r--r-~r~oooooooooooooooooooooNONONONONONONON 

OnOnOnOnOnOnOnOnOnOnONOnOnOnOnOnOnOnOnOnOnOvOnOnOnOnOnOnOnOnOnOnOnOn 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


75 


(U 


c 

u 

3 

■a 

C 

a. 

>^ 

o 

o 

3 

=a 

01) 

c>n 

"> 

-J 

3 

M) 


S" 

^^ 

Sm 

1 

>5 

tJ 

V 

-4id 

u 

«i 

^ 

^i.^ 

«« 

>> 

"a 

a. 

c/: 

■^ 

3 

C/3 

3 

'•J 
0 

t3 

O 

c. 

U 

=® 

:^ 

<w 

u. 

• 

"5 

C« 

Q 

U 

,n 

-^ 

Qi 

5 

73 

JS 

0 

E 

■*d 

-J 

o 

*J 

M 

a 

s 

^ 

-i: 

2 

0 

"O 

o 

o 

4m 

h 

2 

o 

Q 

'S? 

H 

S 

s 

p 

_c 

u 

v; 

^ 

4x 

-,/: 

^ 

il 

-fcd 

>^ 

3 

b. 

.fi 

"5 

Q 

L. 
** 

Q. 

e 
o 

■3 

"5 

0 

u 

Ld 

2 

a. 

<U 

.Q 

e 

>» 

7: 

b 

0 

iS 

:s 

>■ 


n 

0 

cc 

•* 
•* 

'3n 

(■*".  r^  O  c^  [ — 


r^.  C4^Cr<-.  00^0^•OC^O'.00  —  CNOCr-  —  CNt^ 


CI  00  OC  O 

r«-;  c-i  ri  •*'  -^  -^  -^  -*'  '^  ^ 

r^.    r*",  r^.    r*~,    r*-,  r*~,  r*~.  r^.  n~,  r*-, 


^  -* 


ly.  r-  00  00  o^ 

r*",  r^,  r*~,  r^,  n~. 


00  ON 


Gn  O  On  ON 
r^.  ^  r<-,  m 


0      NO      >^.     "*     ON      0     ON 

C4  NO  r«-,  m.  0  00  -*  CO  0  0  r- 

-*    -*    ly-.    in    r«-,    ly,    •* 

r^,    '^    r*",    r^,    '^    r^,    r*~,    r^,    ^    r*-,    r^, 

O  O  CO  00  O  i/~.  ^  "*  00  ON  m.  m  r<-.  1^.  O 
O  O  — •  ri  Tj-  '^'  T}-'  ^  "^S-  u"!  Tf'  u-i  m!  ir-i  ir; 


oooooooooocooooooocoooooocooooooco 
doodoooodooooooooodddooocoodddoo'oo 


O  C5 

d  d 


O  O  ri  Tt  -*  ^  ly.  W-,  •*  •* 


ir,  u".  m, 


■*  '^  -^ 

d   d   d: 


o  o 


d 


f"^.  r*".  f*".  r*",  r^.    r*",  r^,  r*-,  r<". 


r^-  r*-,  r*",  r^, 

d  d>  d  d 


0000000000000000000000000000000000 
dddddddddddddddddddddddddddddddddd 


0000000000000000000000000000000000 
~ddo'o'dddddddddddddddddddddddddddddd 


0000 —  — 

dddddddd 


o  o 


—   —  n  r)   cni  o  o  ci  r)  c)  o)  ci  ri  ri  o  n  tN  <m  <n  (N  d  ci  o: 

dddddddddddddddddddddd<^ 


O  O  O  O  ^  r«-.  r^.  r^i  "*  ■^  •* 

ddddddddddd 


r^.  r^.  r^.  rr;    r<-,  c-l  CN  CJ  C4  CI  C)  CJ  CJ  — 

dddddddddddddd 


0000 


o  o 


00000000000000000 
dddddddddddddd  ddd 


0000 
d  d  d  d 


0000 
d  d  d  d 


dddddddd 


0000000000000000000000000000000000 
dddddddddddddddddddddddddddddddddd 


000 
ddd 


0000000000000000000000000000000 
ddddddddddddddddddddddddddddddd 


o  o 


oooooooooooooooqpooqooqo 
dd  dddddddd  ddddddddddd  ddd 


000^ 


P  P  P 


0^     ON     On    0^     On    0^ 

—    CI    r«-,    "^    m,    nD 

OnOOOOOO    —    CJr«-.    -^in,    NOr-OOONO    —    c)<^.    ^m,    NOr~OOONO    —    c^r^.    ^^ir,    \Ot^ 
OCJr«-,  T^m.  Nor~~c~-t~-r~-r^r^r-~r-c-r^ooooooooooooooooooooONONaNONONONONON 

OnON'OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


76 


Center  for  Nutrition  Policy  andPromotion/USDA 


s 
a 

'S 

a 
o 

>^ 

V 

"a* 

Bk 
S 
i» 

o 


a 

3 

o 

u 
OX) 

■o 
o 

c2 

o 
•e? 
S 

s 

i 

tJ 

0) 

s 


s 
o 
u 

•** 


u    o 


=3  ^  ?i 

00  '^ 


o 


C3 


O 


=*  1-  ^ 

^'  •-  ^  M 

en 


S    =«    T3 


j:,    ao 


S  i 


J3 

s 
> 


3 


o 


o 


U     en  ^3 


00 


3 

u. 


5J      O 


^i 


o 


■       ^ 
Z    u 


u 


o^'/~JOO^oo-*o^^I  —   ■^oor~-r-^os— ;OrJt^t^  —  00OOO-*  —   r^oO'^ocNir-.  o 
r^''^'in\d>£)o6oNONOO^o6r~^odr-~o6ododo6odo\osONOOONOO— •  —  oa^ 


oooooooooooooooooooooooooooooooooo 


ooooooooooooooooooooooooooooooocco 
oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
doooooooooooodo'ooooodooooooodooooo 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
■J  dddddddddddddddddddddddddddddddddd 

u"l  r-^  o6  cK  d  d  —  —  — ■  d  d  d  d  ON  ON  o^  a^  o^  00  00  oc  r~  ^d  >X  Tt-  ir-1  iX  ^  "^  Tt  ir!  ir-i  >^^ 
r-l  (N  r^  rJ  (^,  (^,  r^.  r~,  r^,  r^,  r<^,  (^,  n-,  c^i  r^i  rJ  rs|  (N  (N  r^i  r^i  r^i  (N  rJ  (N  r-i  CN  (>i  (Ni  (N  (N  fN  CN  (N 


—   cNOoocNONOOooooooou",   O'O'*'."   -^O'^'*   —   r^ooor^O'^r^.   tNr^.   r»-,   oo 

d    ci    1^1    r<-,    ■rt    r<~,    -rt    ■rf    r^,    r<-,    r^.    (~K    r'"]    (-«-,    r'"!    r^!    r^l    r^.    f!    (N    tN    C-i    —    d    d    d    d    d    O    d    d    d    d    d 


ir^  CN   >o  r^  O  r^  i/".  ir,  vo   o  t^  vo  vo  (N  r<-.  in  '^   m  >o  ^   O  I/O  f^.  m  tN  r^.  (>j  —  r^.  —  -*   i/",  t^  ov 
rK    -^    •^    -^    ■^    (T"!    r<"l    r<~!    r~i    r~!    r^l    r«"]    r^l    r^l    r«-!    r<-l    rK    r«~i    r^i    r«~!    r^    rK    rn    rn    rK    rn    rn    r»~l    r^,    r~l    f-i    r^,    f]    r^. 


CT^aNo6odo6oscrIoNOsodo6odododobodo6o6odo6o6r-^r-^r-^r--'r-^r--^r-^r^r^r^r~^r^r-^ 


c^i  r<-l  "^  -^  ^   r^l  r<-!  r^i  (N  r^i  c^i  r^'  <^i   r-i  oi  c^i  r»-!  r4  r^  r~i   H  H  c^i  r^i  r^i  rj   --   d  — •  —   —   —   — 


—  —  —  d  —  ddd  On  o^ovoNONOsdoNoddcy^dovavdc^dav  ON  onononoooooo 


m    —    OrO^ON    —    ^OOnO    —    O0000mONNDinO'*ro>/0^^OJO00(NT)-r^,    (-I-,    f,    Tt 
—   CNi(^Ttc^CNr^;rnr<ScNirnf^r<Sr4r^r4Hrjc4r<-)CNioicsHr^ir4cNi^oi 


On    On    On    On    On    On 
—    CN    r*-,   Tt    ir-,   \o 

OnOOOOOO    —    CN(-^,    "^inOt^OOONO    —    (Mr^.    ^w~.    Or^oOONO    —    rNlr<-.    -^1/-.    ot^ 

0(Mr<-.  Ti-vy-.  Nor^r^i^t^r~[^!^r^r~r^ooooooooooooocooocoooNONONONONONONON 

On  On  On  ON  On  On  ^  On  O^  On  On  On  O^  On  On  O^  On  0^  On  O^  On  On  On  On  On  On  O^  On  ^  On  On  On  ^  On 


Nutrient  Content  oj  the  U.S.  Food  Supply,  1909-97 


11 


1) 

^ 

Q 

t 
3 

=a 

01) 

^i 

_) 

3 

C 

cs 
a> 

"O 

_>^ 

"S, 

a 

3 

o 
.o 


en 

a 
s 
o 

OX) 

•V 

o 

a 

u 
o 


£ 

o 

s 


s 
o 

B 

o 

h 

2 
cs 

H 


o 

3 

-a 
o 


00 


o 


U 


o    c 


^  = 


=« 

>» 


3 


>- 


r-    0^    •*    I/".    ^    —     ON    r--    iy~.    1^.    •*    ^    —    ^    ^    >/".    ^    -.C    On    i/~,    i/~. 


ri   —   o   O 


-*   •*  O  oc  oc  n  rj 

»b   ci   O    i/"i    —    O    00    oc   OC    Ov    ON    o    O    O    O    O    C    o    O    o    c    —    —    ri    (^i    ri   rr-;   (^1    r>-!    -^    (^i   r<-l    -^    ^ 
r^.  r»-,  r<-.  c)  ri  n   —   —   —   —  —  c-)  ri  n  n  ri  n  n   r)  n  n   ri  ci  c)  n  t^i  c)  <n  r-i  <n  r~)  tN  r)  n 


CT^   00  r-   r-  Tf   't  1^.  1^.  r~  i^.  ON  ^o  r»-.  i/~.  i~^.  \0  C   r«-.  00   r-  ri  QC   u~,  On  >/".  c)  ^  ^  r<-,   —   —   —  on   — 

•^•^l/",     l/~.     </",     l/~.     l/~iW^U"i\d»/~.     ^OOONd^NdNCNdNdNONOOl/~*Nd'-d^NONdNdNO^»/^i^O 


rioor-  —  ONOOOir,  (-<-,  c-ic-ioocooooocoot^ 
u-i   ir-i   ir-i  \d  NO   NO   i/S   i/S   1/^   iri  iri  iri  Tt   Tt   i/-i   1/-]   ir-. 


NO 


•rt    r^,    r^,    —    OONOOOOOOOOr--(~~r^ 
■^    Tt    -^    T^J-    -^    Tt    -^    ^    ^    r*",    n-,    r*-,    r*-i    r^,    r*-,    r*-,    r^. 


U-,  oooor^.  ON-^oooor-  —   —  NOoooNOONr--r»-,  vONCONr-~r--r^  —  0<NONcoir.  cciy~,  >/-,  -^ 

^Ndod--'rNi(N  —  —  --ri  —  ooo  —  ooooooooooooononononononon 
—  —  —  CNiCNicNCNCNr^r-ir^cNCJr^cNrsicNtNCJrac^rNicNrJrNicNCN  —   —   —  —   —   —  — 


or^NorJOONNOONmoooNONOooi/-j 

r^.    -^    i/-i    ly-i    i/S    -^    tJ    rl-    "*'    -^    -^    r<S    r^.    -^    r<-,    r<~, 


vnNor^NOoor^NO>/^ooNONOiriONor--r^ 

rK    r»-,   r<-,    r<-!    f!   r»-,    rn   r»~,    r<-,   rr;    r"!    f«~,    ^    r<-,    r<-,    rr-', 


'+r^O-^u^o4t^ONrNi-^>/^NOooor*".  ^'/-■jNO<NrNii/-jNONOooNONor^t^oot-~ 
~  —   —  ri  ri  r'"!  ■^  ■^  -^   u"i  u"i  i/~!  u-i  ir.  no  NO  NO  NO  NO   t~~  r-^  r--^   r-~   r-~  r---   r^  r--^   r^ 


r^    On    ON    On 

r^  r^  t-^  r^ 


i/-,    r^,    —    r-    r^.    —    ON    O    —    ■^ 
ri    r>    r^i    —    —    o>    OA    r<-,    r<-,    r<-l 


—    r~    On    On    O    —    CJ    r»-.    r«-.    "*    I/".    r~    OO    00    r^l    1^.    ^    r<-,    n    Ol    O)    C)    — 
(-<-!   r>-,    r<-!    r«-]    Tl-    -^    ^    -^    ■^    -^    -^    Tl-    ^    -^    u~]    ir^i    ir-]    >/S    >/~l    iri    iri    i/S    i/S 


—     -^     O     ^     U~.     OO    r«-.    C     r~     ^     On     On     ■-<-.     O     ON     U-,    CJ    O     r^     >/". 

ON  o  —  ri  H  o  On  On  00  00  r-~  r-~  r-~  r-^  NO  nd  NO  no  i/~.  ir- 


r^.  O  nO  "^  —  00  ir, 
1/-1  u-1  -*'  -^  '^  r^!  r<-, 


'^.  —  O 
r<-!  r^!  r<-! 


On  00  r-  nC 

ri  rJ  r-i  ri 


O  —  ■* 


On  r]-  CnI  CnI  rJ  NO  r<-, 


'*  O  —  t^  oo  t^  NO  ON  ri  rj  I/", 


Tt   ON 


O   "*   CO   ON   r-i   r<   r<-. 
ONr^i^'r^ONOOodoNOo'oNOvavodoNONOCONONooodcxiodocococooocooodocob 

rJ    c*".    r^>    r*~,    r*-,    ^    'Tf    r^,    r^,    r*~,    r^,    r*~.    r*~,    r*~,    r^,    r^,    r*-,    c^.    r*~,    r^,    r^,    r*~,    n^.    r*~,    r*".    r*",    r^.    r*",    r*~,    r^.    r*~,    r*~. 


vOOOnC"".    OOOOOON    — 

ri  ri  ri  ri  r^i  ri  r«-;  ri  r<-, 


—  —  ri 
r^.   r^i    r^. 


r^.   ri    ri    — 
r^,    r<~,    r<-,    fl 


i/~,    1/-, 


v",    r-    L/^,    i/^,    -i"    'i-    "^    tj-    r*-,    r<-, 
f<~,    f,    r<",    fi    r<-,    r".    f,    r^,    r»-,   n", 


—   ri   ^   r^. 

r<-,    (T',    r«-.    -rt" 


O     rl     1/",     IT".    CO     nO     nD     </~.    ON     O 

ir-ir-^odcoodododocooCT^ONOO 


O   —  -t   I/-. 


rt     vO     nD     00     NO 

o  d  d  o  — 


—  Tf  r-  o 
ri  rJ  ri  r^. 


r^,    r^,    i/~;    00 
r*".    r*-,    r-,    r*", 


r^,    "*    NO    00    "Tl-    On    rl 


!-<-,[—    —    —    •^'^ONOOON 


^nO"^i/".   I/".   —   rJOONor-~^i/~.   ri 


■^Tti^,  iONOi~~oooooONOoONor^t^Nom>/i>/^'^m'/~i-^'^r<-,  r«-,  (-'-,  oirir-i   —  —  rj  —   — 
rj  n  ri  ri  ri  ri  ri  rj  n  ra  r^  r)  ci  r)  r)  rNi  r)  rJ  r4  r^  rNi  rJ  r4  ri  ri  ri  r)  r)  ri  rj  ri  ri  ri  ri 


ON    On    On    On    On    On 
—    ri    r^.    -^    I/-.    NO 

ONOOOOOO   —  rir<-,  Tj-iy-,  Nor-oooNO  —  rjc^i^i/-,  vor-oooNO   —  ri<-^.  '^'ONor^ 
orir<-.  TtinNor~-i~-r~r--r-~r-r-r-r-r---oooooooooooooocooooooNONONONONONONON 

OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOOnOnOnOnOnOnOnOnOnOnOnOnOnGnOnOnOnOn 


78 


Center  for  Nutrition  Policy  and  Pwmotion/USDA 


O   O 


3 
00 

=^ 

c 
o 

C/1 

00 

:^ 

^ 

c 

01 

o 

o 

^ 

00 

<^ 

-a 

-o 

V 

=a 

<^- 

? 

3 
S 

1 

.Q 

(Tl 

1 

v: 

C 

O 

O 

00 

c 

1/3 

i2 

oo 

t.: 

« 

a. 

<u 

?>-> 

1 

t 

s 

c 

Ol 

(U 

(« 

aj 

>% 

3 

a 

03 

a 

s 

CA 

a 

■O 

o 

o 

K- 

o 

<M 

cy^ 

^ 

• 

0) 

O 

J= 

'*rf 

o 

OJ 

c/5 

■*rf 

x> 

o 

c« 

c^ 

«! 

a 

u 

P 

s 

> 

O 

o 

1- 

c2 

Q 

00 

b 

c« 

© 

U 

O 

CQ 

Ic 

m 

s 

^ 

o 
a, 

E 

o 

Im 

c 

^ 

-^ 

9 

A 

C/5 

, 

un 

u 
B 

"5 

U 

c 
o 

Z 

'u 

© 

u 

c/5 

5 

© 

u 

h< 

EU 

00 

« 

(1) 

H 

>" 

oooooooooooooooooooooooooooooooooo 
dooooooooooooooooodooodododoooodoo 


dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooo —  — —  _ — _______ 

dddddddddddddddddddddddddddddddddd 


(NCNfN  —  —  —  —  —  —  —  o  —  ooooooo  —  —  —  oooooooooooo 

dddddddddddddddddddddddddddddddddd 


—  >r-iOO^^CN(N(N  —  (N(N(r-l<MrJ(N(NCvCN— —  ^0000000^0^0^0^000^(X)0000 

(Nr-iH(>ic-JrsicNr-i(Nr^rJ(N(Nr^Hr4csHc^ir-irJr~ic^  —  —  —  —  —  —  —  —  — 


dddddddddddddddddddddddddddddddddd 


dddddddddddddddddddddddddddddddddd 


■—  ^<-J^■x^^^^^l^^l^^(N^^lcN(^^n(^rn^n(-^(^(^Ttrnr<^^o•^(^rn^^(^4(N^«^r«^^^c^^^^ 


o^ooo^oor~^~■^~\OP~t^t^r^r^^^r^t^^~oor~■oooooooooooooot^cooot^r~r~•r^ 

o  —  — :ddddddddddddddddddddddddddddddd 


dddddddddddddddddddddddddddddddddd 


Ov  On  Ov  On  Os  On 
—  (N  m  '^  >/-)  \o 

otNr<-i-^insot^t^r^t~~t-~r~r~~t^r^r^ooooooooooooooooooooovONONONONONOso\ 

On  On  On  O^  On  On  On  On  On  O^  On  On  On  0^  On  On  On  On  On  On  0^  On  0\  On  On  On  O^  On  On  On  On  On  On  0^ 


Nutrient  Content  of  the  LIS.  Food  Supply,  1909-97 


79 


a 
>^ 

_^ 

c 
fi. 
s 

v; 

O 

O 


»3 

a 

3 

o 

wc 

•o 

o 

a 

_o 
S 


o 


■a 
a; 

3 


3 
O 
U 

« 


Qtl     y. 


00 
OJJ 


H 


U 


~  -^ 


^    = 


H 


IE 


o 


r^.    00r<-,    00\O'*rJ-^>r-,    OnOO    —    —    — ^OO    —    CO    —    nr^.    -*ir.    vO^-C^O^O^OOO 

r^l  c^i  r^  —  —  —  —  —  —   —  r^i  —  c^  r^i  ci  r4  (>i  oi  c^  H  r^  (N  <N  ri  H  c^i  r-i  c^  c^  <N  (^!  r»-|  r^i 


n   r-~   o   «". 
ci    ri    r^.    r<: 


i/~,    i/~,    r-    DC    ly",    ^ 


r*~.    r^.    r^.    f*^.    f"^,    f^.    r^.    r^,    f^.    rf.    '^    '^    r^,    '^    rf,    rt~.    r*~,    r^,    r*~,    r*~l 


r^,    -:t    — 


-*   r-  —  On  o  00  r-~   r-~  r-  1/-,  i/^,  ^o   o  i/~.  i/~.  </~i  Tt  r^.  ra  C4  r<-,  ri  n   —   —   —   —  —   —   —  ci 

r<-,  <^.  r^!  r-i   ri   f^i   rj  ci   rj   rJ   ci  ri   ri   cj   ci   ri  ci   ci   ci  ci   ci   ri   ci   ci   ci   ci  ci   ci  ci   ci   ci 


oc  r—  c)   ci  ^o 
■rt   vc  r-^   oc  o 


Tt-  ci  ci  ci  ci   ci  ci  ci  ci 


—    Cl    1/".    "*    -*    r<-, 

ci   ci   ci   ci   ci   ci 


nC    C^    "^    O    I/".    O    "^    ^    r*-,    r*-,    I/",    \0 

ci   ci   ci  ci   ci   ci   ci   ci   ci   ci   ci   ci 


00C4VO    —    0000    —    OOOO 
■^    \C5    <i    ^    ■^    r<-.    rr:    r<-.    r^',    r^,    r<-, 


OppONOspOO 
r<-.    r^!    r<-l    ci    cj    r<-,   r^,   r'. 


—    C^    r<-,    C4    r*-,    r^,    f,    O    CJ    CJ    C^    r^.    ^ 
r'",    r*~,    r*-,    r^,    r^,    n-,    r^,    r*-,    r^,    r«",    r*^.    r^]    r^'. 


O    OO    CJ    O    OC    Ov    — 

—  —  ci   ci  ci  cj  r<-! 


i/~,    i/~.    C^    On 
r^,    r^,    r^.    r^. 


O    —    —    r^.    r-~r-~oct3N 


O    r^.    —    C)    r»".    Tf    1/",    U-,    sC    r-    O^ 
"/".    i/~-    i/~.    L/"-,    i/~,    i/~.    i/~,    t/~,    i/*,    ly!    i/~, 


C)    CJ    CI    CJ    O    r<-.    vO    \0    t~~    CO    00    00    ON    O 

dodddodddddod  — 


O    —    —    —    ci    Cl    CI    CI    r^,    ^    Tt    >/".    ir-.    ly,    i/~.    Tf    ly.    Tt    Tt    Tf 


•*    00    00    — 

o6  o6  00  d 


r-~    CJ    —    On    r^    1^.    CJ    On    r~    U",    r<-,    O    00    -o 
r~-    NO   vd   '/"l   uS   i/S   u~!   -^   ■^   Tt   rt   "^   f!   r<-l 


1-^,    —    OONr-~NO^r<-,    CJOOOCNON 

fi  r^i  fl  cnI  ci  ci  cj  cJ  cJ  cJ  cnI  oi  —   — 


i/~.  00  "*   r-   nC  Cl  u".  00  r-~  Cl  nc  t^   i/~.  00  Cl  r^  00  —  "*  o  oo  on  ci  r^,  r-~   t^  on  r<-j  oo  no  nd 


—  On  C4  Cl 

r^.    Cl  f^.  r^. 


'^  ^ 


Cl  1^, 


cici  —  —  —  —  ONONONOOoor-t^oor^'*Ti-r<-i'^'*-^'* 

r<-,  r<-,  (-<-,  r«-,  r<-,  r«-,  cl  Cl  Cl  Cl  O  Cl  Cl  Cl  Cl  C-1  C-1  C^  CJ  CJ  Cl  CJ 


r-~    nO    i/~.    i/~. 

d  d  d  d 


ir,    -*    ^    -*    '^    T^    Tl-    r^, 


d  d>  d  d>  d>  d 


r^,    r*--    r^.    r*-,    r*-,    r^,    r*^, 

d  d  d  d  d  d  d 


d  d 


r^i    r<-,    r*~-    r^,    r~, 

d  d  d  d  d 


I/',  -^-^oo  —  —  oo  —   ooocjr^.  -^NDNOoooor~r-ooO"*'*r-~ONCi'^^ir,  noooo 


On  r^.  Cl  <-<-,  ON  Tt  CJ  r-  O  i/~.  Tf  r-  O  On  ir,  00  —  NO  oo  O  r^.  r-  —  Cl  —  O  Cl  O  Cl  1/-,  00  I/-,  r<-, 


ciONt^OOOO   —  ONOCONr~r~ocNONONONO^Ti--i- 

r^.    Cl     CJ     rr.    rr-,    rf,    r<-.    r^.    CJ     Cl     Cl     Cl     CJ     Cl     CJ     Cl     CJ     Cl     Cl     Cl     Cl 


Cl    r^,    -^    >r-,    NO 


r^.  Cl  CJ  CJ  CJ   —   00   00  r-   r-   c-  r-  c- 

Cl    Cl    Cl    CJ    Cl    Cl    —    —    —    —    —    —    — 


OnOOOOOO    —    Clr<-,    -^i/-.    Or-^OOONO    —    Clr^.    -*u-.    vOr-OOONO    —    Clr«-,    ^i/-,    \Or-- 

Ocir<-.  "i-ir.  NDr--r---r---r--c-r-r--r--r-r--ooococoooooooooooooocNONONONONONONON 

■OnOnOnOnOnOnOnOnOnOnOnOnON'OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


80 


Centerfor  Nutrition  Policy  and  Promotion/USDA 


s 

'S 

c 
o 

u 


O      O 


00         '" 


OJ 


o 


U. 


3 
e2 


G3     ^     -£     ^ 

1-1     <u    ^ 


o  I 


C/3 


OJ 


Ml    u 


oa 


a 

cd 

a 

O 

9 

H 

CA 

-o 

o 

o 

(U 

(M 

sz 

C/3 

O 

c/5 
OJ 

JS 

■S 

o 

■^ 

rt 

o 

o 

C/l 

> 

H 

a 

9 
O 

-S 

^§ 

h* 

n 

y 

1J     Tt 

U) 

Q 

t* 

-o    ^ 

-o 

o 
o 

OJ       1> 

(M 

J=      ^ 

o 

^8 

a 

B 

S 

-3 

P 

H 

u 

Cm 

■o 

1         '^ 

0) 

S 

1 

§   2 

Z    u 

b« 

** 

§ 

U5 

2 

u 

■** 

u 

R 

b 

• 

0\ 

(U 

.Q 
03 

H 

>H 

(^^in>ni/~i^r~r~r-~r-~r---^r~r-~r---\or~-r-~r~-r--oooooooooooNONavONONONooooN 

dddooodododooddooooooooodddddood  —  d 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


0^r-~  — ^o>oONOooot-~in^— 't^tmr^oo-^ON^oiON 
'^/^u^vo^'Or-~^~■odo6o^c^o^a^o6o^^-iH^<^rj(Nrj— ^ 


OOOOU-l(-<-llOOO     —     O— 'f^. 


r~r~r-~oooooocoovooNON 


CTsd— <dd  —  — ^d  —  — ■— -rH 

—    C-l    oi    rj    r^l    O)    04    C-)    (N    (N    (N    <N 


Ooor^— 'Or^ovirifNO 
r«~]   oi    r4    rj    ri    — ^    —   (N   r<-)   r<-i 


t^    CTn    CN    00 

r^',   r^,    -rt    rn 


oooNONOa\0<Nm'*^D>jDr-~ 


o 
od 


— '00r^tN>/-)\O^^r<imOn-)Os0NOOO00aN(N— ' 


~     -^  m  m  o  vD 

Q, 

^   ^   \D   ^D   <r) 


"*   m   r^   r<^   m   r'',   r<-i   (N   tN   m   (^,   r<-,   o)   CN   r<^   r^i 


p    OS 
r«-i    CN 


OnOOOnONOOOOOOOI^ 
CS    oi    <N    M    CN    CN    r<S    oi    c-i    <N 


■^^■^^^'^'/-iiriir,   -*'*'*-^^TtT)-TtTl-'*Tt'rj-Tt'*TtTtTtTti/-i>ri 


oooooooooooooooooooooooooooooooooo 


r<~ir»^r^r»^r<-iCNCNCNCNCNCN<NCNCN(N(N(NCNCN(N(N(NCN(NCNr-4(NCNCNfN(N(N(NCN 

dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


dddddddddddddddddddddddddddddddddd 


ooo  —  ooo  —  —  —  —  —  —  —  —  —  —  —  —  —  oo  —  —  —  —  ooooooo  — 

c5d>c5d'<Dd>d>c5c>c>cid>d>c>c><5d>c><5c>(Dc5<Dd>d>ci^<5d>d>d'd>c>c> 


0\    On    On    On    0\    0\ 

—    CN    r<)    -^    in    NO 

t        I         I        I        I         I 

onoooooo   —  rN)m^iONOr~oooNO  —  <Nr<^^ir)NDt^ooCT\0-^<NrnT)-iriNOt^ 

OcN(^"*u-iNor---r-~r-~r---r~~r-~r^r~-r---t---oooooocooooooooooooooNONONONONONONON 

O^O^O^C^NONONONON  On  0^  On  on  on  On  On  On  On  On  On  (^  On  On  On  On  C^  On  On  On  On  O^  On  On  On  On 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


81 


u 
a 
<u 
>i 

-a 

u 

M 
■« 

O. 

CA 

-a 

o 
.o 


CZ5 


V5 

a 
s 
o 
u 

M) 

T3 

O 

«2 

o 

s 

s 

o 

'O 

S 


C 
O 

C5 


Cm 

s 

CO 


a 

H 


c 

o 

C3 

3 
X3 

o 

O 

a. 

>> 

aj 

o 

c/5 

3 

^ 

OJ) 

1) 

-J 

3 
C 

o 

3 

-a 
o 


Q 


00 


o 


J3 
O 


U 


■ii  ^ 


o   ^ 


0^ 


O 


3 

O 

a. 


>o  r^i  —  o  00  r-  r-  r~  r-  r-   —  o  —  ci  n  cj  r-4  (n  oi  n  d  c^i 

—  —  —  —  ddddoo— ^  —  —  —  -^  —  —  —  —  —  —  — 


-*     U-j 


^ot-~o^(:^oooo 
"   —   —   —   ri   ci   ri   ci 


ONr<-jl/~i'OOvOCTvO    —    —    ON    —    OOOONr-ONOOOO    —    (N(Nr«-.    (N(N<N    —    —    O    —    (N 

d   —   —   —   —   ri   —   H   ri   r-i   —   ri   ri   —   ri   —   —   —   ri   ri   ri   ri   ri   ri   ri   ri   ri   rj   rj   ri   ri   ri   ri   ri 


>/^inr^j^ONi/~ii/~iir>'y^>rjTJ->/^r^ir^'^"^mr^.    r^i    rJr)    —    —    —    —    OO    —    OOOO    —    — 
ri   ri   ri   rJ   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   ri   rJ   ri   r^ 


O    vO 
rJ   '^ 


Oi    v~,    r^,    00    —    O-*0vi/^.    OOi-^.    CTv 
r«-i    rr-',    Tt    rr-i    '*'    ^    Tt    nS    r^i    -^    ■^'    Tt"    Tf 

rj  r)  r)  rj  rj  rj  rJ  rj  ri  ri  rj  r-1  r)  rj  rj  rj  ri  n  ra  rj  r)  rj  r)  r~i  ri  rj  r)  r)  rj  rj  rJ  r)  r)  n 


i/~i  r--  ^D  r«-,  ri  ri  ri  r<-,  ri  r<-,  r<-i  r»-l  r^,  r^,  ri  ri 


—   rj   r~   r^.   \0   r)   iTi   r«-,   r^,   i/~i   Tt   00   >/~.   ir-j   ir-j   Tt   -^   o   o   r-   r-   00   On   ri   —   r«-,   ri   r^,   rJ   —   n-,   rj   "^   r- 
r~-ONONONr-~\di/";>/^i>/~ii/ii/SuSiniriuSu~i'/".  iTiiriirii/Si/Su^vONO 


or)T}-oo\or^.  Oi^;r~  —  u-)r~Or<-.  r-~r-~oo  —  oorjr^.  >/~j  —  o^— •'^c^r-~r-Or^iNOON 
rNirir^ir-ir^iTfuSini/"i\dNdNdr-^r^r--^r--^r-^odoNaNOsONOsdoNddddd  —  —   —  — 


r*~,    r^-    r*-,    r^i    r^,    ir^    ■ — 

d  d-  d-  d  d  d  — 


r)   Tf   Tt   1/-, 


r--   oo   ON   O   O   — ^   rj   ri   r^i   r^,   I/-;   \0   vo   00   00 
—   —  —  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri 


O  ON  r-  00  t-^  r-  vo 
r^',   ri   ri   ri   ri   ri   ri 


o 

O 

^ 

C^ 

i/^. 

O 

r^ 

r*-, 

r*-, 

I/-. 

^ 

rj 

— 

o 

"^^^OO^f^.    On-^    —    OCU-i    rNlOOu-,    '*r-)ON>/-.    -^rJO^ON00r-r- 
d    d    ON    On    On    00    00    r~-    r~    r-^    vb    NO    »o    i/~i    i/~i    1/%    u^    ■^    ■^    ■^    ■^    r^i    r«-,    r^!    r^-i    (-^, 


i/~.  r~'*TtoooooONDr-r)r-  —  r~-ONONND00'^ 
—  ooNod— ■-^r^odr^NOr-^iy^iniri-^rt^Ttri 
r<^    r4    rJ    r^;    r^i    n-j    r^.    n".    r^.    r^.    r^.    r^,    r^.    r^.    r^t    i^i    r^,    r^.    i^. 


Ov    O    ^    r<-,    NO    >/";    O 


r-l    r^.    r^,   On   r4    00   rsl   O    r<-. 

ri  —  dd  —   —  dr^NDNDNor-^St^ 
r<-.   r«~,   r<-.   r»-,   r<-,   c,   r^,   r^t   r^   r->   rj   r)   r)   r~i 


n~,   rr,   ri   r)   ri   ri   ri   rJ   ri   rJ   r)   rJ   rt   ri   ri   rj   rj   rJ   ri   r4   ri   rJ   ri   ri   r)   r)   ri   r)   r)   r^   r~i   ri   r)   ri 

dddddddddddddddddddddddddddddddddd 


O  On  ON  r«-,  ly-,  r^,  rl  ri  r^i    r^t    r^; 
■ —  d    d    ■ — ^  —  ri  r^i  r*"*  r*~,  r*~j  r^, 


ir-j  NO  r~  0-.  On  —  —  o  —  —  r)  NO  r-  o  r)  I/--.  NO  r-  oo  ON  o  rj 

r^,    fi    r«-,    r<-,    r<-,    -rf    -^    ■rf    -rf    ■rf    -rf    Tf    -^    l/~!    u~,    >/-,    iri    IT,    i/"!    l/S    NO    NO 


r<-.  lor^O  —  mTtr)-  r~r)NOO-^0>rir~r4NOooo\  —  r)t^  — ^oonno-  i-^jr^  —  ooon 
dr^^iXoNOri'^irS'^tri"*  —  riri— ■dddodoot-^r-^NbiriNDND^  —  —  d  d  —  d  d 
r^,   r^   r^   rJ   c^.   rn  r<"i   (^1  r^i   r^,   r»~,   r<-,   r»-,   (^,  r<-)   r»-i  r<~,   c«-,   rJ   rJ   rJ   rl   rN|   rJ   r~l   rJ   rJ   r4   r^l   rj   rJ   r4   rJ   r) 


^    ^    On    On    On    On 

—  ra  r<-i  -^  1/-I  NO 

onoOOOOO  —  r)r«-.  '^lONor-oooNO  —  ric^.  Tfi/-.  Nor-oooNO  — ^rir<-.  ■*>/-;  Nor^ 
Or)r»-,  -^i/^Nor-r-r^t^^r-r-r^r-^t^r-ooooooooocoooooooooooNONONONONONONON 

ONONONO^ONONONONONONONONONONO^ONONONONO^ONO^ONONONONONONO^ONONONONON 


82 


Cen  terfor  Nutrition  Policy  andPromotion/USDA 


cs 
H 


'    C/5 

o  o 


3)=^  y  " 


3 
00 


-o 

13 

4> 

s 
^e 

e2 

'S 

c/5 

G 

00 

O 

T3 
— 

c 

<U 

'o 

u 

2 
o 

o 

XI 

^ 

C/5 

o 
o 

=a 

V. 

« 

(U 

« 
>» 

°a 

5 

•B 

T3 

CD 

_o 

a> 

JD 

2 

<M 

-J 

u 

CA) 

_aj 

r^ 

O 

"3 

^  ', 

tJO 

t« 

^ 

o 

c 

^ 

c/5 

^ 

'c 

c3 

00 

(U 

a. 

s 

&i) 

qj 

»3 

c3 

c 

o 

s 

•c 

o 

c: 

t/5 

• 

^ 

3 

lU 

JS 

■w 

© 

2 

-^ri 

o 

(» 

H 

a 

9 

O 

fa> 

l-H 

&£ 

1 

O 

O 

(U 

W5 

O 

X) 

o 

•—5 

rt 

a 

u 

E 
o 

a 

1=0 

> 

s 

1 

a. 

-o 

Q 

60 

•o 

0) 

'*d 

VD 

s 

<u 

a 

,£ 

O 

•  m^ 

JZ 

3 

^ 

o 

G 

Q. 

O 

u 

w 

13 

tJ 

•  PN 

o 

u 

H 

a 

>> 

-w 

yo 

73 

C/5 

2 

c 
o 
Z 

S 

a> 

-^ri 

UO 

g 

2 

rt 

u 

c» 

r<-iiri>o'0^o^r--r-~oooor--r--t-~r-~r-~r--r--r--ooooooooNON 

oooooododdoooooooodooood 


o\o— '  — ^  —  ooNON'— 'O 
o— ;  —  —  —  — :dd— •'  — 


oooooooooooooooooooooooooooooooooo 


dd<Ni^uSi/Sr^r^iror^r<i-^-^-r)->r^iri^vo\dr--^r-^o6oNodo6r-^o6 

Tt    ^    "^    r<^,    rn    r<)    (^    (^    ro    <^    r^    rn    r^.    r<-)    rn    rn    r«--,    r^,    r<-,    r^,    r<-,    r^,    r^,    r<-,    r<-;    r<-)    n-, 


r-  I/-,  r~   r-  '^   ON  OS 

d    —    r-i    —^    —    d    On 
"*    "*    '^    -*    '^    ^    r<-, 


'*iri(Nr-~orooor-~<Nr<-,  ONT)-r---r---OONONO— '^Ooirn'OoornTtoo<^4  0r---(Nr-~r^ 

--^r^i-Nf(^^daD^\or~^odr^'cxDo6o6oNo6odoNONOvo\ONddddd  —  ricid"d'--^ 


Osooosr<-,    00O0N00r<-,    —    Or^, 


r-4  00ON^ON00r<-,  <N(Nr^r^.  "^r-^osoor*-,  r^tN^Tfir, 

r^l    r<-i    r<S    r<-,    r^l    rn    (^i    vS    vo    i/-i    uS    i/-i    i/S    «^    wS    >/S    ^    vd    >/S    in    "^ 


— I    — ^    ■—    — .    (^   rn    -^    -^    t}-    tJ-    -^    Tt    Tt    -^    Tt    ^    '^    Tt    Tt    r<-i   (^j   <^    -^    (^   r<i   ro    ■^    •^    •^'    -^^ 


O'^rnOrlu-i^   — ^Ososiri   — ^Tt'*ir)V0>r^r^j'*Oavr--'*^T)-^ir-ii/-i'*r--0N>>0"*r«-i 
~— -dd'^dr-~^vd>/^i/Si/SM0'/Si/Si/S>/^i/SuS>/SNO</^>/SvS>/S>/Sin>^ 

S    (N    Ol    (N    — ^    — 

d'<:5ciiD<5<:DC>':Dc5<oc5ci<^<o<Dci<ocid>cid>d>c5(Dc5cid>(Dd>^cid'c5^ 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


—  —  oooo  —  o  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

dddddddddddddddddddddddddddddddddd 


rNlrNlr^r^lc^c^r^r~lr^r^ir^l(Nr^t<Nr^lr^rN|rornfnrnr'^(^fOfOrornr<^rnr<^rnrnrnr<-) 


C^l  r^  (N  o)  r^  r^  r^l  C^  C^  C^  r^  (N  (N  <N  r^  r^l  C^  Csl  r*-,  (^j  (-<-,  r^,  r^,  r^,  r<-,  r^,  r^,  (^i  (^,  (^  (^,  (^  (T-,  r»-) 

dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


On    On    On    ON    ON    On 

— '  (N  m  -^  >/i  "O 


ooono  — ^ojr^,  ^i/-,  MDr~-oooNO  —  (Nr--,  -stinNor-- 

_ r-r—ooooooooooooooooooooONONONONONONONON 

OnOnONOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnONONOnOnOn 


ON 
O 


O    O 


o  o  o  o 

-*   ir,   NO   t^ 


—    (N    r<-,    ^ 

t^  r~-  r-  r-~ 


>r^  NO  r- 
r~  r~  r~- 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


83 


& 
a 
s 

en 

-B 
O 
.O 


C/3 


v; 

3 
C 
U 

o 


n 


es 


c. 


s 

o 

b 

CM 

-B 

V 

■4id 

9 

A 

u 

•^ 

e 

o 

u 

!r 

■O 

^ 

U 

« 

— 

>-> 

^ 

>. 

;2 

.1^ 

•a 

^ 

u 

"7 

u 


1^ 


r-  --f  rj  3^  r- 


■rf  OS  (^J  O  ly-,  C>  CO  00  O  tN  0^  ■^  O^  O^  —  O  •/■.  Ov  r<-,  OJ  r^.  r^,  r<-,  r<-.  i/-.  t^  r^,  r~.  —  O  OC  t^  OC  O^ 
rj  C^  r^i  "^1  i^i  r<-i  r^i  r-!  Tt  ^  r^i  -^  r<-l  r»-!  Tj-  ■^  f^.  r^l  Tf  Tj-  Tf  -^  Tt  Tt  -^  Tt  ■^  T^f 


r<-.   r<-,  r^.   r^.   r<-.  r»-l  ri  ci  oi  ri  rj  f^i  oi  ri  ri   ri  ri  oi  ri  cJ  ri  H  rj  ri  ci  ri  ri  —  —  —  — '■   — ■   — '■   — '■ 


u".  t-~  o  vO  o  oo  r^)  r-j  —  CI  CI  r^.   —  —  —  —  —  —  r)  ri  CJ  o  i-^.  r*-,  r^.  r<-.  r^,  ri  n  —  c>  c>  c>  r^. 

r-i  -^  u-i  "*'  r^\   ci   cJ  oi  rJ  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri  r^  H  ri  ri  r-i  ri  ri  ri  ri  ri  ri  ri  ri  ri 


O  O  r)  r<-.  vC  sc 


O  r)  r^.  u~.  w".  o  r-  oc  DC  o^  O  r^. 
ri  ri  ri  ri  ri  ri  ri  ri  ri  ri  r<-',  rr-'. 


r^.    i-^.  ^  i/~.  \C  i/~.  \C 
r^.    r«-,  r^,  r^,    r^,  r«-,  r^. 


XC^O^ 
r*~,  r^.    r*~. 


—  —  —  —  —  r!--!-!/-,  ly,  oi/-.  v0r--r--r-r-3C2C3C3C3CC>3^OOC:OC:C:C;oc> 


rJ  vC  O  '^  3C  vC  '^  r<-.  r)  —  00  00  I/-.  "*  rj  ~  :>  r-  ^c  u".  ^.  r)  —  —  -^    x    ^    ^    i/~.    ^    r<-,    r^.    rr-,    rr-. 
O  vC  O  t~~  ^C  I/"!  '^  "*  ^  '^  |~^'  '~^'  <^'  ^'  ^i  1^^  ri  ri  ri  ri  ri  ri  ri  ri  —  —  _  _'_:_:_■_;_  _ 


'*o^^c:r~o^r-~r^r^  —  ^f   —   i^sn 

o   3^   3^   3^   c^   oc  r^  r-^  o  o  r^  vE  vd 
1^.  ri   ri   n  ri   ri   ri  ri   ri   r)  ri  rj  rj 


r*~,  r*-,  rt~.    r*-,    r^,    r^.    r^.    r*-,  rJ  r^.  ri  r)  r^.  ri  rJ  r^.  ^*".  ri  n  rJ  ri  r*-,  r^,  f*^, 


U-, 

— 

— 

r*-. 

ri 

— 

-* 

>* 

O 

r^, 

r~ 

ON 

00 

•* 

■^ 

— 

ir. 

oc 

— 

^ 

rJ 

r<-, 

00 

On 

■* 

r*", 

-1- 

r) 

r^. 

r^  nC  L/~.  '^  "^  r^-  (^i 


U-,  u'.  u".  00  —  r)  o  O  —  —  O  —  rj  ^.  Tf  nC  o  00  00  t^  r-  r-  Cn  1^.  r«-.  nC  oc  3-  —  —  rJ  t-^.  ■*  vC 
—  —  —  —  ri  r<-'.  Tt  Tt  Tt  -^  Tf  ^  -^  Tt-  '^  Tf  "^  ^  -^  ^  Tt  "^  Tt  ir-!  ly-!  ir!  U-;  irl  o  vd  sd  nO  O 


rr;  —  —  —  r^o  —  r)u-.  SNTfOi-^.  oo\orjv0i^0^r<-,  Ttp~OrJOOOa^ooCl/~.  OO 

r~^  ly-.  ri   IT"!  -^  "/".  "^   1/".  r<-!  —  r^,   o   o   o   3v   sn   o   oc   r-~  r-  nC  >/"!  "^  ■^   '^  -^  ri  ^  O   3^   o  O   O   O 
r'-,  r^,   r<-.   f<-,   r^.   r^,   r^,   r»-,  r<-,   f<-,   r^,   r<-,   r<-,   r^,   r]   ri   rJ   ri   ri   rJ   rJ   rJ   ri   r^i   rJ   r)   r4   ri   r-i   —   n   rj   ri   rj 


Qn    3^    O^    On    3^    On 
—    n    r<-,    Tt    vri    nD 


till 


ON  o  o  o  o  o 

C    rl    r^,    ^    ir.    nC 

On    O^    0^    O^    ^    C^ 


—  r^  r<-.  ^   ly-.   nC   r-   OC  o^   O   —  rj  ^.  -*   ly-,   no   r-~   oc   On 
t^r-r~r^r--r-t^r~t--ocooococococococococ 

O^ONONO^O^C^O^O^G^C^wNO^ONONONONO^ON■ON 


—    rl    r<-,    ^    ly-,    nC    r- 

ON    O^    O    ON    O^    O^    On 
On     On     On     On     On    On     On 


84 


Center  for  Nutrition  Policy  andPromotion/USDA 


9» 

s 
s 

§ 

u 

V 
M 

"a 
a 

3 

-o 
o 
,o 


i/3 

• 


Vi 

s 
o 

o 
o 

s 
g 

o 

V 

s 

e 
o 

S 

'3 

(3 


Cm 

V 

C3 

U 

S 

C3 

c« 

S 
S 

o 
e 
o 


9i 


C/5 


aj 

U« 

!1J 

(li 

^ 

c 

o 


o 


on 

•"■^ 

03 

c 

o 

rrl 

o 

o 

X3 

on 

o 
u 

=« 

■a 
<u 

=« 

'-^ 

? 

•o 

(U 

u 

C3    X) 


O 


C 

'c 
<u 


go     u 

c3  .S 


3 


B 

00 
> 


o 


OJ 

o 

E 
o 
E- 


n) 

<u 

IS 

o 

^ 

o 

Q. 

d 

o 

1- 

C/5 

c 

P 

o 

Z 

O 

u 


<^,  ^irii/-,  ':tio^r-~r~-r---r---^r---^'0^^r-~^r--r---r--c~-r---r---oooooooor-~     r^r~oooo 

oooodoooododddoddoodooodododdd  dddd 


oooooooooooooooooooooooooooooooooo 


'-■<N^dr^^'*f^iTfi/S'^\or--r-^r-^o6o6oNdd— •H(>ir'i<>4--r»Sir)ir^r--^  ^^^cJin 

■^  ■^  '^  '^  '^  '^  '^  '^  '^  •^  "^  '^  "^  '^  '^  "*  ■^  ■^  ^/^.  "/^  1/^  w^.  "/^  i/^i  ^/~i  I/",  i^i  «".  i/"j  i/~i  ir-,  1/-,  1/-,  ir-j 

\0  O  GO  '^  C-)  00  r<-,  ir-,  -^  fi  O  u~i  On  —  M3  "*  1/-V  OO  —  O  —  C-l  00  On  r)  r^,  -r}-  O)  —  >0  r-  r^-,  00  O 

—  r<-i(^i-<^>j3r-~— ■— ■rNi(-^(^i(-<-!(^^^TtTi-'^u-i\oir^>r-ii/-!vor--^^vor^  r^oor-^d 


^^00(NON(N(N0N-^rNlO— 'r^-^fNt^l^    —    -^VOfNOONr^lfNOO    —    ^r<-i—      t^Or«-,    oo 
r^l    T^'    r<-i    r^i    d    vd    ^    r<"!    (-<-l    n-;    (-<-]    r'i    (N    (N    oi    oi    r'"!    r<i    r^i    r<-;    r<"i    r»-i    CN    oi    oi    — ■    ri    oi    r<-,    r<-,     rr,    Tt    -*'    r<-i 


mOvm^MSON^OOOOO    — ^vOlOOOr<-jOlO-^l/~lOO)OONTfO)"*— ■    —    OOOJVO  U-,    TtTtOO 

■*'  —  •^r^r<--iMOodr-^o6oNodoNdd--"--<----H— ■-^-^'^'^'^"/S^'sd^oo  (-^^\d-* 

______   — I   — I   — I   — I   — ^  __  __   __   — ^   r-j  o)  fN  (N  (N  M  r-i  oi  (N  r~)  (N  fN  (N  r)   (N  (N  CJ  c^  (N  r-i  oi  n 

0N<N(N"^iri'O'Or-~00OO(^Jrf     —    OOOONr^^OOOOONCjOOMDr-    —    00ONt~--  0^t^r<-i 

--'Hr^ir<-]>dt^t^t^r-^odo6odododo6r~r-~r-~r--^r-~ONdr-~'Ovb>dt^  ^  <r-i  vi  \r-, 


Ttmr^,    00r-;'*'-OmTt^(N^— ■    —    — •(N— 'p— 'r<~.   (N    —    -^— ■OOOOnOnO  ooonoo 

~     dddM3^r^Hr4(NCNirNir~irNirNic^rNirNirNirJr~irNitNCNicNr4(NCNi  —  — ^cN  cjcs  —   — ' 

Q, 

<Nr-)r~i(N  —  —  — :  —  —  —   —  —   —   ____  —  —   _   —  —  —   —  ____   —   __________  ___   —   __ 


oooooooooooooooooooooooooooooo  oooo 


—  ooooooooooooooooooooooooooooo  oooo 


oooooooooooooooooooooooooooooo  oooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooo  oooo 
dddddddddddddddddddddddddddddd    dddd 


r)    i~^i   r<-j   (^1    ^    Tf    rj-    r^,   Tt    r«~i    r^,   1/-1    -^    in    Tt    -^    r^i    in   ^   1/-1   ^   ^C    "/"i    O    in    vo    >/^    "^    vO    NO     "^    -^    ^    u-i 

dddddddddddddddddddddddddddddd    dddd 


r^lr<^(^r<^T)-r»^Tj-rornrornin,   TtinTfr<-ir<--,   in^in^ininNOininin^l-vo^O     ^^voin 

dddddddddddddddddddddddddddddd    dddd 


oooooooooooooooooooooooooooooo  oooo 
dddddddddddddddddddddddddddddd    dddd 


On  0^  On  On  On  On 

—  r-t  r<-)  rf  in  NO 


ON  o  o  o 

O  CN  r<-,  Tt 


o  o 
in  NO 


O  —  (N  r<-i  ^ 

r-~  r-~  r-  r~  r- 


mNOt^ooONO— 'CNlm^inNOr^ooONO^rNlm 

r-t~-r-~r--t^oooocooooooooooooooooNONONON 


■^  in  NO  r~- 

On    On    ON    ON 


ONONONCfNONONONONONONONONONONONONONONONONONONONONONONONONONON        ONONOnOn 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


85 


u 
u 

5« 


a 

a 
s 
t« 

-a 
o 

c2 

■ 

p 


a 

5 

o 

-a 

o 

;2 

O 


S 

o 

S 


s 
o 

1/1 

*G 
« 


Cm 

■o 


e 
s 

H 


c 

o 

s 

3 

u 

if 

Q. 

>, 

e 

3 

O 
on 

da 

bJ) 

V3 

n> 

J 

3 
C 

o 

3 
T3 
O 


o 


O 


-J 


=ia 

>, 


o 
E- 


3 
O 
Q. 


S3 

>- 


00    O    ^    ^    l/~. 

iri  r  i  o  r-^  ir-i 


(-^;     ^_     '^^ 

'^   r^i   r<-i 


r^CNO    —    OO    —    OOOOvONOOONOn-.    ^^OOOOOCNCN 
nS    fi    -^    -^    r»-,    -^    -^    -^'    T^'    r<-!    r^',   r<-,   r^!    ^t    '^    Tt    -^    -^    >ri    ir-1    ir-i    i/-l 


r<~.    U-;    -^ 
1/"]    iri    I/-] 


00>OO00^O   —   (Nrnr^j   —    t~~a^0^oooor•lvo00^00r^l   —   r<-.   u~,   OOoo^^mr<-,   in 
>or--^o6o6r--r--vbvb^vdo\oi/'Ji/Si/"Jir^i/S>/Svdi/S\dsdvo>o^^ 


n  o 


t-~  r--  r- 


t~-C-l<N    —    OOOnOOOOOOOO 

<N  H  c-j  rj  r-i  oi  —  —  —  —  — 


r-~r--r-~'OM0i/-i^>r-ii/-j':t-*'*-*^T)-Tt-^Tt 


00CM<^lO<NtNmin'*'^r<-ir»-j(N(N!(N    —    —    —    —    O    —    —    ____o    —    OOOOOOOO 
■^  iri  vr^  u-i  '^  r<~l  H  r-4  rJ  r^  r^  rj  rj  rJ  rj  ci  <^i  ri  ri  cJ  <^i  r^  r^i  r^  H  r^i  r^  r^  rJ  oi  H  rj  cN  rj 


vO    O    —    r-    r^j 
—    (N    CN    —    — ' 


ooooooooooooooooooooooooooooo 


^ 
o 


ooooooddo 


iy-i^v£)vo^^so\o^t^r~r^r~t^oor~oooooooooooooooooo 


OOOOOOOO 


oo  CO  r~  00  Tt   00  r'-. 

H    C~i    (>i    (>i    oi    —    — 


—  fN  c4  rJ  o)  r)  o)  n  (^J  CN  rj  (N  o)  (N  <N  (N  (N  r^.  r^i  r<-j  r^,  (n  m  r)  oi  cn 

cicid:cicicScicicicicicicicic5d:cicici<DiDcicici<:5c5 


oooNONoooor-~r-r--vo^^>/~iu~iiri>/^Tf^Tt'*'*r',  r«-,  o 


ovr^,  ooo  —  CI  —  (~~r^,  ^r^.  r-r<-,  oo-x|■o^fNooa^ooco^nt—  oor- 
cK  r~^  -^  u^  r^.  —  o^  On  00  ^b  r^  u^  >>-)  in  i/S  irS  >JD  uS  "^  Tf  "^  '*'  '^  -^^ 
c^rJtNoJtNr-i  —  —   —  —  _____  —  —  —   —  —  —  —   __  —  _____ 


—   O^OoO   —   r-J   — 
in   IT;   -^    mi   -rt-    mi   in   iri 


oooooOTf(^4(jNOOr^oooor~>OMr>MD>o^MO\oininm,   ^vovoinvo^ommm.  inmrnm, 


a\  \D  -^  —  r^.  Ti-ooor^r^r-~r--ooON  —  —  04  o   —  cJotvoONOOoimm,  ooov  —  —  r^,  r-, 
^^i^^i^-i^n^<^Tt^nln^n•^^'-N|■'^■*"*^n^nln^nln^nln^nlnln\b 


r^i    O'    -^    \0 

in  (N  0  0 

CN    (N    (N    C-l 


in    O    r^i 
00    in    r<-i 


vO   —   ONTtO-^ONOimO   —   (N   —   ooOr^in-iT)-ONin,r-~ 

ri"--^dddavdddaNONOso6odo6odo6t~~'r--^t--^ 


'^f   in   vO   n-, 
r-^  r~^  r^  r~^ 


On    On    On    On    On    On 
—    0-1    r<~j    ^    in    vO 


ON  o  o 

O    CN    rn 


000  —  r)r^.  ';tu~,  vor~oooNO  —  <>)r<-.  -^m,  \or--oooNO  —  (Nr^.  '^tin^or^ 
in^r-~r^t~~r~-r^r~-r~t~~r^r^ooqoa3ooqoqoqoooooqooNONONONONONONON 


ONONONO^ONONO^ONONO^OO^C^ONO^ONONONONONO^ONONO^ONONO^O^ONONONONONO^ 


86 


Center/or  Nutrition  Policy  andPromotion/USDA 


IS 


c 
o 
u 

1/3 

u 
a 

O) 


a 
a 
s 

1/5 

O 

:5 

O) 


1/3 

a 

3 

o 

u 

-a 
o 

;2 
u 

o 

s 

B 

o 


0) 

■** 

3 

e 
o 

1/1 

*3 


-o 
« 

3 

a 

1/3 

e 

3 

0) 


ni 

3 

() 

O 

c/^ 

OJ 

^- 

C 

3 
00 


O 


[X. 


o 

H 

(/) 

tJ) 

o 

r73 

ITt 

c 
o 

3 

on 

c^ 

•a 

^ 

u-i 

^ 

■n 

flj 

o 

S 

OJ 

' 

x: 

rt 

-J       -^ 


60 


ri 

.3 

n 

C 

00 

(U 

1 

11 

!g 

c 

>; 

s 

X) 

i3 
00 

OJ 

> 


3 


o 
H 


o 
g 

e2 


Q    hi, -a    <" 


bO 


o 

H 


o    ^ 


O 


(U 


r^"*"*<^r<^Tt^\or--r--t^^r-~r---r-~r--r-~r-~r-~r-~r~~r--r--r--r---oooooooooooot^ONON 

oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooooo 


T)-OTf'vD(^c>^<^inr-^\or-^o6o6o6o6odo6oNOsONC?vo6o6o6r--^o6o6odcood(^ 


inr-n-r<-i-^ro    O    — ^vOOs-*OOr<-ir<-)r-~-^^Omr^O    —    Ot^r^(NrnoOONO    — ^VDOO    — 
—    — '    CN    <N    d 


"*    (N    —    r«-i    Tj-    r<^    ^ 


(NCN— '    — ^0^0^000^0— '    — 

_:_;_;_;odoo  —  —  — 


Tt      Tj-      U-)      -^ 


—     ON     OO     O 

rH    r«-i    '^    r-~' 


Tj-   ra  (N  o  tn  (N 

<N    CN    (N    (N    —    — ^ 


-^    — '    —    O    oo 


ON 


r^  o)   ^   in 

o  o  o  ov 


~    Tt'^^rJ--^  —  oooooooooooooooooooooooooooo 
a. 


OOOOOOOOnOnOnc^OnOnOn(^OnOnOnOnOn<^OnOnOnOnOCn 


ooodddoooooooooooodoodooooodo 


>o  ■^  ■^  ■*  r<^  (N  (N  r^4  r)  oi  ri  r-j  tN  r^  tN  CN  oi  t^)  (N  CN  tN  M  oi  o)  r)  o)  tN  o4  (N  <N  (N  <N  r^)  r^i 


O    oo 

— :  d 


dddddddddddddddddddddddddddddd 


(N 


oo  —  —  —   —   —  —  —  —  —  —   -^—'-^-^  —   "   —   —  oo-^   —   —   -^oooooooo 

dddddddddddddddddddddddddddddddddd 


0^     On     On     ON     On    On 

—    (N    r«-.    -*    "T^    NO 


ON 

o 

ON 


o  o 


o  o 
w-1  •^ 


—  rNm-^tmNOr-oooNO-  (Nm-^mNor-ooONO 


o^l    r<-i    ^    in   NO    r- 


r--r--r-~r-~r--r-~r-r-r~~oooooooooooooooooooooNONONONONONONON 


ON  On  On  On  O^    ON  ON  On  On  On  On  On  On  Os    o^    On  On  ^  ON  ON  OnOnOnOnOnOnOnOn  On  On  On  On  On 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


87 


c 

'-> 

a 

3 
•a 

O 

y 

Q. 

>, 

E 

3 

O 

ou 

1) 

_1 

3 
C 

b 
V 

ns 

u 

"o. 

s 

O 


C/5 

a 
s 
o 
u 

OX) 

o 

a 

© 
c 

s 

o 
i: 

'to' 
s 


s 
© 

"o 
U 

H 


3 

a. 
>> 

C 


CU 


O 


U 


-J 


o 
E- 


3 
O 


C3 
<D 


—  —  —  ooooooooooooooooooooooooooooooo 
ddoooododdoooodddododddddoodddodod 


oooooooooooooooooooooooooooooooooo 


r«-.    ^    "*    00    -* 


■^    CN    (Nl    ON    i/~j    U".    i/~j    ^ 

o6oNodoNr<"idavovONOvododr-^r-^r-^ 
r»^   t^.   m   r^i   -*    "^    r^,   r^.   r»";   r^.   c,    r«~.   r«-,   r^j   r~i 


r~iONi/~.  oor«-,  ONOOsDoocooNu".  ooooor-coir-,  r«-,  vooo 

^.    r<-,    r~,    r^j    r<",    r**,    r^.    r^,    r*",    r*~,    r*",    r*",    r<",    r*~,    r^, 


[^  [^  r^ 

r<^    r~,   n-. 


^OC".    00    —    r<~,    r^.    m    —    r^.   aviOvOvO>/^>or»-icN'^OOOOr^.    '^O^'^'^^-^r'-.    m    —    CNr<-, 

i/S  r^  CO  On  r^  ^  ir-j  i/~i  i/"i  i/^j  i/S  v/"j  i/S  i/"i  lo  >/"*  >/~i  >/~i  w^  >/~i  ^  vd  ^o  ^o  ^d  vd  vd  vd  o 


U-)     ON     t^     OO     U-i     00 

rj-'   lo   ^   in  "*   r^l 


(-<-.    C)    — 
r^>    r*~>    r^> 


r~i   r«-,   ri   r^l   rJ   r)   r-i   f,   r^. 

r»S    r^i    r^,    r^i    r«-i    r«-i    rn    r^l    r^, 


'^l-iy.   ^ooooooonononononoon 
r<~i   f^i   r<-i   r^!   f!   ro   r^i   rn   r^i   r*S   rn   -rj-   r^i 


O    — 


rJ    r^.    >n    vO    O    ^    ON    — 
—    —    —    —    ci    ci    (N    r<-. 


voooONfNr^.  i/~iNOt^ONi/~.  u~.  r-~ON  —  r^.  r-immt~~ooo^ONO  —  tN 
r*~,   r^,   r^.   -^    "^    -^    "Tt*    "^    ■^^n.    LT,    iy~,   i/~j    O   vd   vd   ^   ^'    nD   NO    \D    ^d    r--    r^    r-- 


NO  'n  in  mj  ■^  in  00  o^ 


O  —  —  ^  n-.  -^  m,  in 


NO  r--  [ —  OO  ON  O  O  ' —  r^,  r*-,  Tj-  r*",  r^,  r*",  CJ  ■ —  — 

—  —  —  —  —  oi  r-i  r-i  r4  H  cN  (N  (N  c^i  (N  rj  c-i 


r^.  r-  ri  — 

o^  ON  d  — 


■*  m,  r-)  O  ON  ON  r^.  r<-,  ON  NO  1^.  —  r-~  NO  r^.  r)  o  00  NO  '*r-i  o  r-;  NO 
d  On  00  CO  r~-'  r~-  t~~  r~~  Nd  nd  Nd  NO  ini  ir,  inl  in  in  -*  ^  ■^'  "^  Tf  i^i  <^. 


'^  1-^. 


rJ    O    O    On 

r*~,    r*-.    r*-,    r-i 


—    \0    r^    On 


TJ-      Tt      00      ON 


ONin.    r<-,    TtmONOOOr^NOO    — ^r^,   OOnOnit,    r-m,    I—    —    OnO 


ri  ON  00  o  —  NO  On  On  ON  ON  o  O  r)  r4  —  —  —  rj  —  —  —  ri  rj  r-i  r^.  r^.  r^. 

r^,  rJ  r)  r^.  r^.  r»-.  r<-,  r^i  r^,  r^,  -^  Tt  -^  "^  Tj-  Tj-  T)-  "*  ^  -*  ^  '*-*'*  '^  ^  -* 


1-^,  r<-,  r^,  r^,  -rf  r^,  "^ 


GO  00  r-  m,  NO  t^  O  ON  O  —  —  r4  r«-.  r^.  1^.  r-l  r^.  r^.  r<~,  Tf  m;  OO  OO  On  On 

—  —  —  —  —  —  ri  —  ri  ri  ri  rj  r-i  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri  ri 


o  —  p  —  —  —  o  — 

r*~,    r^,    r^,    r^,    f^-    r^,    r*~,    r^, 


—  O  —  ONinNOoot^  —  ri   —  rjr-~oo  —  Nor—  O  —  o  —  r^.  ooNOONin,  rico  —  ^'^•*r-;0 
r<-ir<-ir«-irrTt-Ndr-^r-^o6o6odcdo6o6oNONONdddddd  —  —  r-ir<-i<^l^'-^'^^'*in 


rtooONNorJ-  t^r^ooc^^~rJr<-,  r^,  ^r-ivOt^Nor-ioovNor^r-ir^iC^NONOOrJr^r-JON 


r~Ti-r«-,  inmooo^OONOOO 
rNirNinrNirNinrNir",  r4r-)c<-. 


o  —  —  ooNONONoooNONOOoor^oooot^NONONONONONOin 
r^,  r^jc^,  r<-,  rjr-)r-ir-ir-ir)CNir-ir4r-irNir^r-)r^rJr4rNir-irJ 


On    On    On    On    On    On 

—   r4   (-<-,   Tt   in   NO 

cr\000000   —   r)r^.   ^ir,   NOr-ooONO   —   r4r<-.   -^irivot^ooovO   —   r)m-N|-inNOt^ 

or4r*",  -^m,  Nor-r--r^r--r^r^[ —  r--r^i —  ooooooooooooccooooooonononononononon 

ONO^ONONO^O^O^ONONO^ONONONO^ONONONO^ONONONO^ONONONONO^ONONONONONONON 


88 


Center  for  Nutrition  Policy  andPromotion/USDA 


'9 
s 

o 

V 

>> 

•V 

o 
.© 


en 

S 

o 
u 

o 
«2 

u 
o 

*«* 

s 
s 

o 


a 
o 
w 

u 


u 

H 


o    o 


So=a    ^    " 


3 
00 


o 


■a  a  %  ° 

03    ^  -£  ^ 

"^    8  ^  ^ 

■a  aj  o 

I-  tu  ~ 


°  I 


00 


u 


00    OJ 


00 

> 


3 

03 


o 


o 


00  ^     >, 


o 


§   S 
Z    u 


3 


>■ 


oooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooooo 


(^   rH   '^   O   r~^   ^   "ri   ir^   in    ir-i   iri   U-;   ^'   -^'   -^'   iri   lo   >o   uS   u-1   iri   \d   "tS   vS   wS   '^ 


oooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooodo 


OfNtNOv^vocN— ■ooNONOoot^t^oo   — ^o— -fN  — ^   — ^  —  oooovor^O<^.  c^Jintnvoio 

rnr<-)r»~ir<irNi--<--^--<'-^0000000--    —    —•—■--    —    — ^OOOO— ^— ■— ^    —    —    "— ^ 


ooodo  —  —  —  —  —  —  —  —  —^  —  •-^  —  —  —  —  —  —  —  —  —  —  —  ddddood 


CN(N  —  OO  —  —  (NO)-  r-4  —  —  —  —  —  —  —  ooo  —  —  ooooooooooo 

dddddddddddddddddddddddddddddddddd 


rnc-ir-oooooor-ioovOooor^r-oooNOor-^oocNr)   —  OOOnonOOOn-  (NOONOO 
~     ddd^'^   f^i   r^   r'~i   r-4r»^<N   (^i   r^r^(>ir\i(NCNCSr<S   r<-i   r'-l   r'-.   r<^CNCJr<S(^<N^ 

Q, 

oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


On    On    On    0^    0^    On 

—   o)   m   •*   in   »o 


On    O    O 
O    tN    r<^, 


u-jNor^oooNO  — ^CNlm'*>/^NOr~oooNO^fN^<-)Ttlr)NO^~ 

r^r~r-~r-~r^oooooooooooooooooooooNONONONONONONON 

O^O^ONONO^O^ONO^    On    OnOnOnOnOnOnOnOnOnOn    On    On    On    OvOnOnOnOnOnOnOnOnOnOn    On 


o  o  o  o 
-xt"  iTi  NO  r-~ 


—    r^l    n-i    ^ 

r~  t^  r-  r- 


Nutnent  Content  of  the  U.S.  Food  Supply,  1909-97 


89 


o 


in 

o 

b 

3 

=« 

W) 

■J-. 

'■) 

_] 

3 

00 


03 
0) 

u 


a. 

3 

V3 

O 

a 


a 

s 
o 

61) 

o 
;2 

b 

o 


S 

o 

a; 

-^^ 

3 


C 
O 


1 

> 

1— t 

IB 
es 
H 


3 
T3 

O 


'5 

Q 


o 
o 

JZ 


o    c 


o 
-^   -^ 


^  = 


o 

c 


f- 


[1. 


"5 


r-^    ^1    O    O    'i"    r^.    r^.    r*-,    r*-,    r^,    l/-, 


u~.    O    3^    ^    i/~. 
iy~,    i/~,    i/~i    O    ^O 


■or-^r-^r--^r--^r-^3C3C3cc^3^'^^'o^3Coc 


d  d  d  d 


ir;   —   -rt   u".   >/~. 

o   o   o   r^   ^ 


o  o  o 
odd 


o  o  o  o 
di  d  d  d 


C'OOOOCOOOOOOOOOOOOOO 

dddddddddddddddddddd 


I/-!    1/-!   'i-    '*'*'*'"*'*    T)-    -*    ^   -^    Tf    -^    -^   Tt    ■^    '*'   r'-!   Tf    r'-i   rS   f'-!   c«-i   r^.   r*-! 


iA!o>o\do6ococo6o6o\do>.d^D>i;vEo^ 


O        O        l^r        l/~.        OO        >r-,        00 


^    vO    r^.   (N    t~~ 


in   Ov   r^j   Ov   -D-   —   U-,   -^   r^.   r<-,   1/-,   r-   U-.   QC   oc   o   r-~   00   00   O   On   —   r»~,   cn   m   r)   —   no   —   O   On   r~   ir-, 
•r)-ir-lvd>nuSr-^o6oco6odr~^r-^r-~r^t^t~^t^t~~r-~o6r~o6o6odobo6o6o6ococcbr-^r~^r^ 


"Tf    v/-,    —    ly-,    ir-.    r^    00    On    C^    C^ 

—   —   rj   ri   rJ   ri   r-i   CN   rJ   rj 


—   r^,   m.   m.   vo 


t^  —  r)  r^.  m  r~  00  00   r~-   r~-  On   On 

r^l    "*    ■^'    ^    -*'    '^    -*    ^    -*■    -^    ^'    ^' 


i/~.  w.  in  m,  -^ 


rj    m    rj    r)    r<-.    O    -*    -^    m,    m,   Tt    O    OJ   r<-. 


—    CJ    D    Ol    r<-,    r^,    -^    i/~,    IT",    m,    O    m,    vC    m,    m.    m    -*    ^t    r<-. 


00 

ri 

r^. 

— 



r^ 

o 

00 

m 

r*^ 

o 

-^ 

n 

— 

r- 

00 

00 

ON 

0^ 

t^ 

o 

m. 

m. 

LT, 

-1- 

-* 

•* 

-i- 

OC     nO     ^ 


(V)  —  c;oor~-NCr»-.  —  —  ononso 
r-^,  r^.  r<-,  ri  ci  oi  ri  ri  ri  —  — ^   — 


—    r)^t^OONONNOr«-,    oonoo 


r^.     f^.     rl     r*",    r^,     r*-, 


r)   r<-,   ri   O 

u-;  -^  Tt  ^ 


—    r<-.    O    t~- 


—    rJ    m.    Tt    C:    00    — 


ONONOONOOTj-m.    Oir,    -^•^■^rir^.    rJ    —    —    —    ^    —    OOOOnOOOnOn 
ri  rJ  rJ  r)  ri  ri  ri  ri  r)  ri  ri   rJ  ri  ri  rJ  r)   ri  ra  rJ  rJ  ri  r-i  ri  —  rJ  rj  —   — 


d  d 


o  o  o  o  o 


r^,    r^,    r*-,    r^,    r^. 


r^.    r*~.    rf,    r*~. 

d>  d  d  d 


o  o 


r*~,    r^,    r^,    r*"i    r",    rf. 

d  d  d  d  d  d 


Tf   —    —   —   rr.   ^   ir.   -rt   ^,   rt   oc   r-~ 
•^    -^    -rt    \r^,    ir-.    ir-.    -^    ■rt    -rt    -rt    rr-,    r^, 


O    O 


—   00  —  r)  00  00 


O    m,    00    On    O 


On    On    r-    m.    rl     On    — 
r*~.    I"*".    r<~.    r*~,    r*-,    ri    r*~, 


00     —    r«-.    On     Tt 


•^t   •*   ri   r-i   "*   rJ   —   —   —   —   O 
r*",    r*",    r^,    r^,    r*-.    n-.    r'',    r*".    r^,    r^.    r^, 


oow",   riNONOi/",   m.   m,  r^.   —   ^^   —   — ^oCOOnooonooocooi^ 
ririrjr~irNiririrJrir~irJrirNirNirNiriri  —  —  —  — ■  —  —  — 


CO  Tt  r^  o 


r~  >/~,  r^. 


t^  ri  m,  r~ 

vd  r-^  ne  in 


O^  On  On  On 

—  ri  r<-,  -^ 

o^N  o  o  o 

O  ri  r<-,  Tf 

On  On  On  On 


ON  On 

m.  NO 

O   O   O   —   ri   r^.   "Tf   u',   o   r—   oc   ON   O   —   ri   r^.   -^   m.   NO   r-   00   ON   o   —   ri   r^.   Tt   m,   vo   r-~ 
inNOr^r~r~r-~r~r--r-r-~r-r--ooooocococoooooooooooNONONONONONONON 

OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


90 


Centerfor  Nutrition  Policy  and Promotion/USDA 


I 

§ 

u 


a 
s 

-a 
o 


eu 
o 

o 
*«* 

s 
s 

o 

Cm 

-O 

s 

.A 


C 

S 

> 

H 


o    o 


C/5 


OJ 

L. 

(IJ 

<1) 

5 

o 


o 


^  -^  -h  ii 

■73  OJ  O 

1-3  <U  — 

C3  X  C3 


s  I 


3 

CQ 


X) 

iS 

bO 

to 

> 


o 
H 


o 

e 

o 


.^   ^    o.  o 

i?  y  i>  "7^ 


o. 


o 


§2 

Z    o 


5 


S3 


a. 


vo  fN  T)-   —  m 


oooooooooooooooooooooooooooooooooo 

ooooooooooooooooooo 


ooooooooooooooo 


— .    On    Ol    — ■ 
r^i   fN   rn   — 


TtT^OOOOcrioNC>ONCr\0\ONONOsONO\<:>ONcKcfvodo\cKoNONodo6r-~'r-~' 


oooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
ooooooooddooooooooooooooooodoooood 


oooooooooooooooooooooooooooooooooo 


oooooooooooo 


O   O   O)   r^   O   — ;   o 
d  d  d  (N  00  d  r^ 


00    O    (N 

\o  r^  r~^ 


Ttr-^cNOOoooNONO 


m'*r~tNMD\om^^vD00ON'*r^i00 


ON   Ov   ■^   m  vo   r}- 
(N<No6^'^r<-ir<-ir<-i 


r^,  —  0'-DoomvDvot^r~u-i\oooNONOooooo^D^ND>n(^r~NOT)-tN 
'oi(Nr4cNirNiH(Nr4rNirnrNirNir4oir^HrJr4tN(Nr4(N<N(N 


OmONOOmmr^ONr-OON   —   ^ 
r-^o6dod'*ror^r-^ON(NdfN— ^ 


(^1  NDr^r«~.  r^mr^-jOvOvO-^  —  (^t^u~iOr~~   —  >/^ON 


fN    (^)    r«-i    r-)    CM    (N    (N    <N    O)    r<-i    r<~,    m    r«-i    rn    m    r<-)    m    ro    r<-i    r<-.    r«-,    n-i    (-•-, 


oO'*irimr~vovot^>rir)-m(Nin-* 

r*^,    r^<    f*^,    m    r*^,    r*~i    r^,    r^    r*^^    r*~i    r^,    r*~i    (^    n~) 


OJ   —   r-l^OCJ   — ^CNfNl   —   (NCNr<-,   Tti/-) 


r^i   r*n   r^i   r<^   m   r*~)   m   r*^   r^, 


mONU-)(NOooo>ON 

;-- 

r^i    r«^    Tj-    Tl-    Tj    r<-,    (-<-■,    r<-, 

f*^- 

ooTtr-ONONinr-oor^'O-* 


t^V0^O^fNr<-i\0    —    ^-r<^00    — •   V-)   0\    rn   00    ^ 


OOOOOOOOOOOOOOO 


inNoiov-i^ONOi/^i/iNOr^NONOi/^.  \ot^ooo>t~-oor--r--NO'sD 
rNirNioirNic^ir^fNcNcNoirxic^irJcNtNCNHtNcNc-ir^i 


<N    (N    ri    CN    OJ    tN    (N    tN    fN    rJ    (N    OJ    (N 


moNOOr<-iooNvorj-Ttoo>nav^— ' 
--c-ir<S--<r^r--^d--"r<-ii/^iri^iriro'*>ri'^io\oio'OiOTi-MD^ 

(>lrJCSr^'—---CNCNtN(NCNCN(N<NCN|(Nr)(N<N(N(N(N(NfN(N(N<N(^l(N(N<N(N<Nr^i 

oooooooooooooooooooooooooooooooooo 


irjNOt^'*'—  loo)  — ^osovu-it^NOoooor^oor-ONOooor-itN  —  moooNOOO^-n~, 


rnfN<Nt^>riovoinrnroo-^— 'r~lrn<Nr4(NTt(N>/-)>ovor^NOooNDioi/-)in>nirivor~ 


(N^^oor~~NOirivONOvDiriOOvOinirivoioio\0>/^io>i^>r-iir^u-iT)--^>r)inir^i/-iiriir-i 


o^  (y\  o^  o^  0\  (^ 

—    (N    r^    ^    i/^    NO 


On    O    O    O 
O    CnI    rn    -^l- 


OOO— '(Nro-^>/^NOl^ooONO   —  CNrOTfio^t^ooONO  — ^rNim':tiONOt^ 

i^\pt^t^i~-t~-i^i^t~-r^r--r-oooooooooooooooooooooNONONONOsosONON 


On  On  On  On  On  On  On  On  On  On  On  ON  O^  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


91 


c 

u 

s 

3 
T3 

o 

if 

Q. 

>, 

e 

O 

O) 

v: 

o 

_) 

13 

00 


V3 


a. 

& 

3 

C/3 

o 

a 


1/1 
Ci. 
S 
o 

-O 

o 
o 


o 

3 


© 

e 
2 

U 

H 


3 
C 
Q. 


u 


^  = 


>> 

C 


o 
E- 


3 

O 


o 
>- 


Ttr<-;rj  —  — 'OOOOOOOOOOOOOOOOOO  —  —  — 


o  —  —  —  —  —  oon 


o  o  o  o  — 

d  di  d>  d>  d> 


ooooooooooooooooooooocooooooo 


oooooooooooooooooooooooooooooooooo 
oooooooooodoooooooooooodoodooooooc 


r^  o^  00  ri  ^  •T^ 
r<-l  r<-!  f,  -^  -^  -^ 


r<-!r<-!r-ir~irJr-ir^r^r~ir~ir~icJrJHrJ(N(N(N(Nc^i(N(NCN(N<Nr~i-- 


r<-.  ^C  vO  l/~.  Tt- 


riovococr-r--r--r-r-- 

—  dddddddd 


dddddddddddddddddddd 


rj    (N    <N    r<-.    rj-    M3 

d  d  d  d  d  d 


U-,  U-,   ir-,   ir,   U-,   ir-,  \00>o^Or^t^oC[^ooooccooocooooocoooooooor~ 

dddddddddddddddddddddddddddd 


O  O  O  O  O  —  O  f^l  n  r)  C-l  O)  r)  r^.  r«-,  r^,  c,    r^,    r^.    r^.    r^.    r^,    -Tt    -rt    -rf    -rf 

dddddddddddddddddddddddddd 


d  d  d  d  d  d  d 


—  —  O  '^  oc  U-. 
rj  ri  (^i  rj  ri  ri 


r^  r~  1/-.  ^  r  1  —  —  —  —  o 


dddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


ooooooooooooooooooooooooooo 
dddddddddddddddddddddd 


o  o 


c  o  o  o  o  o  o 
dddddddddd 


t^\    o^  o^  O**  O^  ^^ 
—  O  r<-,  ■*  1/-1  vO 


ON  o  o 

O  CN  r<-, 


o 


o  o 


—  n  r^.  Tt  u~.  o  r~  00 


0^  O^O^t^O^G^O^O^<^G^C^C^G^C^O^ 


ON  O  —  ri  r^,  -^  I/-,  O  r~-  00  On  O  —  rJ  r^,  ^  U-,  o  t^ 

r^OOOOCCOOOOCOOOOOOOOOONONONONOvONONO 


92 


Q?7  rer/fer  Nutrition  Policy  and  Promotion/USDA 


o 

s 

■■g 

o 

u 
I/) 

« 

-a 

ts 


s 

O 

c/5 


J3 


V3 

a 
s 
o 
u 

o 
c2 

u 
o 

s 

S 

o 
J* 

Cm 

s 


c 
o 
(J 

s 

2 

U 
w5 


a 
H 


o    o 

§1 


3  r?     (ii 


O 


o 

H 

c/^ 

on 

r;^ 

•a 

c 
o 

O 

o 

3 

00 

o 

^ 

T3 
(L) 

c^ 

& 

•n 

<u 

CJ 

^ 

OJ 

rt 

Xi 

03 

o 

1/5 


Ofl 

c 
'S 


00  aj 


00 

> 


3 
03 


c3 
O 


o 

-4—1 

e 

o 


b  ^  s-l 

5  y  «  -s 


00 


s 


iS 
o 
E- 


§  i= 
Z    u 


U 


!3 


oooooooooooooooooooooooooooooooooo 
ooooooooooo'ooooooooooooooooooooooo 


—  oo\£)^ON^oovDTtr-io>ON  —   r-i(NOOO>ooosr^oo  —  r^oomMDr--vooor«-iooort- 
-^    r<^   r^   r^i    (^   -*'    "^    "*"*-*   r<i   rn    "^    -^    ■^'    ^'    "^    (^    r<S   r<S    rn   (^    -sT    rn   r^^ 


oooooooooooooooooooooooooooooooooo 
odooooodooodoooodooooooddooooodooo 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


o  o  o  o  r- 
d  d  d  d  — ' 


CTn 

o 


r^t   m   r^    r^    r^   m   m    r^^    r^t   m    r^t   r^    r^, 


ON     O    <^i    ON 

ri   r«S   fi   CN 


OOOONONONO</^r<-)(NON 


— 'oo^vomt^r^i  —  OONOOoooooooooooooor~-ONOOoooooooot^r~r^i^oot^i^'0»o 
^r<-',  r^(Nr4— :  —  —  —  ddddddddddddddddddddddddd 


rNt<Nirir<-,    ONtNOTt- 


m   — 

ON  d 


ON  a- 


r^(N  —  ^ONir-iO"* 

ONONONOOd— <    —    CN 


r~r-~t^r^t^r^r-~r-~oocooooooooooooooooooooooooor--oor--r-r-~r--t^r^oooooooo 


fNvO'-^ooONr-~r-~'sD>/-)Or<-ir«^mc-)   —   vO   — ^inooONioci   —   •^r<-iONvDON>r)OOvo>r^oor»-i 
ONd— ■--■rNic^'--'--'ddoNONONddoNdoNo6o6o6oNONodoNodododo6(x5c)6o6r^r-^ 


t^^^OfNCNOJr-iON^NOr~ 


On  O 


On  On  r —  r^  r^  On 
n-i    rn    r^i    rn    c<^i    (^ 


ON  c-l  On  C-)  —  —  <N  ON 


O  ON  On  vo  r<-j 
■^  fl  rn  rn  r«-i 


ONCNioor^^'^^  —  o  —  ooooocNr~-oo  —  -rf-^vOf^ONoooNf^.oo^ooi^o^ooo 

o6oNddint--^(^(^Ndo6oNONONNDr^o6r-^o6oNo6odr-~uSr-^in^r-~^Ndir)o6 

l/^>/~lVONO>/^^/^^^NONOVONONO^^^NOVDNO^O^^^^ND^O^^^^O^^NDr^ 

oooooooooooooooooooooooooooooooooo 


r^CNJ  —  r^irnr^ONONodr^^r~^r~-^r-~^o6r^t~-^p~^r~^Kr~^r~^o6o6o6o6r~^r--^r^r-^r~^r~^t-~^r^ 


r^i— ■dd--'do6r~vd^u^iriirSMD^^M5vo\o^NDM3r--^r~^Ndr~^dNd^NdND 

r^O'*-^r^lON^r--^u^Tt>ri<n^Diri-*>r)"*ro^r^r<-)-^rninrNiO--<N"*r^r<-)fN(N 
d   —   —   (Nri   —   ~   —   —   —   —   —   —   —   —   —   —   —   —   —   —^   —   —^—^   —   —   —^—^   —   —   —^   —   —^—^ 


On    On    On    On    ^    ON 
— ^    (N    r<-,    Tt    ir^    ^ 

O  —  fSm-^mNOr^oooNO-  tNro-^in^oi^ 

.  OOOOOOOOOOOOOOOOOOOOONOnOnOnOnOnOnOn 

0\    ON  On  On  0^  0^  0\  Os  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  ^  On  On  On  On  On  On  On  On  On  On 


O    O 


o 


o  o 

u-i    NO 


—  (N  m  ■* 
[^  r^  r-~  r~ 


OO    ON 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


93 


u 
a 

■a 

tf3 


O 


a 
s 
o 

OiD 
"O 

o 

O 

£ 

o 


3 
£ 


1 


Q. 


c/5      ^ 


6XJ 


H 


U 


—    ^ 


3 

O 

o. 


c3 

>■ 


r--ooo)OOv^oocovo>or-~r--r~~oooNONC>ooooooov  — 

r--    r*-,    ^    On    ^O    l/~*    '^'    "^    -^    -rf    r*-,    r*",    r*",    -^    r*",    r*^,    rr-^    r*~.    r^,    n",    r^,    r^,    T^f 


(-<-,    ^    ^O    CO    00    —    —    C-4    r^, 
'^   ■^   Tt"   "^   "^   I/",   iri   uS   i/"l 


■*    O    CX3    r~    ir-i    ly-i    o    —    rJ    O    00    r^.    OS    —    O    OS    r)    ON    ^    r-l    r--.    vO    O)    CJ    '^    i/~,    rl    O    00    vO    ir,    r<-.    r«-. 


^  o>  o 

Tt    -^    ir-; 


rJOOONr-~ooocoooot^^>/~.  ir-i"*-!:l-'*rir)  — ^   — ^  —  oo   —  —   — 
r^,   rr-,   r<-;   oi   (N   (N   oi   oi   CN   ci   ci   ri   ci   ci   rJ   ri   r-i   oi   ri   ri   ri   ri   ri   ri   ri   ri 


oonov  —  O^oooor^iriin-^ 

sO    r--    ^    r--    ^    ■^    r*-,    f^    r^,    r^j    r^i    m    n^* 


f.    '^    r»-j    (-^, 


nn  —  —  —  o  —  —  ONONOsoooot~~oooooooo 
r<-l  r<-l  r^i  i-<-l  r<S  r^i  (-<-l  r<-;  ri  rj  ri  ri  ri  rj  ri  rJ  ri  ri 


OC    r^,    r^.    —    ir.    —    ONOs0O0O00000O00000OQOQO0O000O0O000O0O0O0Or-00r~00r~-0000 

—  rJriri   —  —  OOOOOOOOOOOOOOOdoooodooooooo 


c  o 


r^.    m'^ir^,    l/-)iriu-)v,0invO^vOt^t^t^r~[^0000000000Ov0000OvO\O\ONON0NOO 


r-~    >0    >0    ^    ■^    ri    (^.    -^    tJ-    -^    ^    r^.    T^    -"^    Tf    >/~.    U-,    I/-.    I/-.    I/-,    ly-.    I/-,    I/-.    IT",    I/-.    \D    O    vO    O    i/"j    NO    ^    I/".    i/~. 


as  o 


r^   —  Nor~   —  —  onoo 
r^',    ^   f'-i   ri   ri    ri    —    — 


r~~    vO    i/~i    1/^.    "^    r<-i    r*-, 


ri  —  —  ooNOvONoot~-r^NONONOND>/^'/"ji/~, 


m    ON    Ov    r)    O    NO    r<-,    iri    r)    00    O    CO    On    — ^    on    o    O    on    no    r-    no    >/~.    vO    no    U",    r-~    no    r^,    t)-    rl    ^    u-i    i/-,    -* 
r~    NO    I/".    NO    NO    u~;    i/~i    u"i    wS    •^    i/~i    ■^    ■^    >/"-    "^    i/"!    i/S    -^    -^    -^    ■^    "^    ^    ■^    Tt-    t:)-    Tt    ■^    Tt 


NO     >/-. 


rir^j    —    OOOOOOOO    —    O 


o  o  ON  ON  o  o 
—  —  d  CD  —  — 


OOO    —    OOOOOOOO 


00  r^  t^  00  00  o 
c5  d  di  <D  <D  — 


o  — 


O  O  O  o   —  —  —  r)  r)   —  —   —   —  ri  r<-,  r)  r<-, 


r^.    -^    ^    -^    «".    i/~,    <y~. 


—  NOONricjNNDr-i^  —  t^OooooONOOoooNOONONOu";^-*;^,  r^,  r<",  rJOOONOOOON 
i/~l  ■*   rr^.  "*   r^i  r^,  r^-  r^i  r-"!  ri  rr-,  ri  ri  ri  rj  ri  ri  ri  rj  ri  ri  r-i  ri  ri  ri  ri  ri  ri  ri  —  ri  ri  r-i   — 


ON    ON    ON    On    On    O^ 

—   ri   c",   Tf   iri   NO 

CfNOOcsooo  —  rjr<-.  -*>/~.  Nor~oooNO  —  ri(-<-,  -;ti/-;Nor-oooNO  —  r^r^.  '^ir-.  ^r- 
or)(-<-,  Ttu",  Nor^r-r-r-r-r-r-r-r-r—oooooooooooooooooooooNONONONONONONON 

OnOsOnOnOnOnOnONOnOnOnOnOnOnOnOnOnQnOnOnOnOnOnOnOnOnOnOnOnOnOsOnOnOn 


94 


Cen  terfor  Nutrition  Policy  andPromotion/USDA 


IS 
3 

a 

'S 

c 
o 

u 

u 
a 

nS 
■*^ 
a» 
"3 

1/3 


o 


s 
o 

DX) 

O 
;2 

o 

•J? 

E 

o 

a> 

S 

B 
O 
u 

S 
1 

> 

a» 

a 

H 


1) 

3 

Ci 

O 

c/5 

!1J 

c 

3 
00 


o 


o 


cd  ^  -£  _2J 
73  g  o  X) 
'^    S  =«  ■■3 


o  I 

C/5      " 


00    dj 


3 

CQ 


o 


<u 

OJ 

o 

o 

« 

« 

00 
> 

fc 

O 

Q. 
1) 

o 

m 

Q 

00 

T3 
IE 

>-> 

2 
o 

Q. 

o 


§2 
Z   o 


u 


^ 

o 
s 
Q, 


oooooooooooooo 


ddooodddddooodoooocio 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


00— ^Mpr-^^d"=t<^^^^^t~~^f~-f~~r~~r-^ 


—   iriCJO^iriONOOvncNir^ 

r--o6odo6odo6o6r~^r~^ 


\o  —  — 


—  ^r^^O"^r^^vo^vot~~^r~-r-~r~--r~-r--oooooooooooor~~r~~oooooNOOoooooo 


■^fi  — ^'^ooONcorn  — ^^^MDi/^^Or~lO 


cKvdoNC^'u^— ■-^'*uSr-~r-■^r--^-^o^odo^odcx5do6o6(^o6do6 
~-'    '-^    c^    <^   rr-t   rn   rn   m   r^    r^,    r<^   m    m   r^   rn   r^i   m   m    ^    m    r^,   r*~i   r^t   ^    r^t 


(N  00  On  rn  Tt  00 

r-^o6r->oMiodt~^ON 


fN  r<-)  O 
<N  (N  «N 


oo>oooi/-iiri'*r<iror<^<^r<-i(>iTi-v-)ir)VOr~vovoir)'^rn<Nm'r)-vc>vor~t^oor^ 


r^vD>/~i>i^^i/"i^vd\dododo6o6 


oo-^r^(N— ■Tfr-r-CTNcn 

r-^o6oNddtN— ^ddov 


iy-ir»^aN    — ^t^ir^OOOOOOO    — ^00'*O00ONr~'/^\Or<^(-<-,    — .r«-.   \or~r«~;r^ 
(NrOrOMD— -tNfNfNtN    —    — 'ri(N(N(N— ■    — •    —    ~-    ci    d    d    —    d    0\    O^    d    O^ 


O    On    On    -^    IT)    00 
d    On    00    00    00    r-^ 


m  o 


oOTtvo  —  oooot^r^-^t^^ONOvovo^vD^o^NOvDNO^ouiiniou-iinin^oioir^in 

rncN— ;— ^dddddddddddddddddddddddddddd 


i/-iO(N'*t~~r-)0'*0>/^ONONOsaN>rioo^n-)<N   — 
o_;_;_;o<odo6ododr-^r-^r~^r^r~^r~^p-^r^r~^r-^r-^ 


^  p 


ON 

r<-i 


■^    r<-i   O 


r^oo>r-)iO'+'*-*-*'^^r^r<->r«~j(N    — ^OOOOn 
r<StNCN)<N<>irNirNi(NO)(N<N<NrNitN<NtN<Nri-- 


oooooNONOOoor^oooooooo 


r^ON— 'OONOONr<-iO 

in    On    On    O 

O 

r<ifNr<-iTt-^r<-im'*'* 

r^>    r^i    r<-i    t)- 

^ 

vDost^inioir^ooir)^t-~"*oo  —  oooooononosoo 


On    r-   ON    r-    00   r'l 
—    (S    CS    tN    — ^    — ^ 


tN  m  Tt  Tt 


(^-^oor--sONO>r)iyo>y^iriiou^iOir^inu^in-^'*-^"*TtTtTt-^Ta--rJ-Tt-rt-Tt-^TtTtTt 

'-^'-^dddddddddddddddddddddddddddddddd 


r-^  r-^  vd  ^  >n  rf  Tt  Tj-' 


t~-  r^  00  o 

ON    —    00    00    o 

rn    rn    r<-,    '^J- 

r«-)   rt    m   m    "^ 

oooNOOoor-~ONONOoooi/-i^^NDNC)i/-ir^ 


O^t^OtN-^— •    —    t^t^OOOOOOONONOONONOOONOOON    —    ONO00NO00r-~f--</lf--00 

r~^D'/S>rS^r<S<^c<SrNir^rNirnr^ir^(Nc^r»-)(sir^c^ir4(Noirnr^rnc^cN 


ini^ONCNOONOsOOOsO-^  —   — ' 
ooo„'_:oo— ^— ^d— ^  —  — ^  — 


ononoo-on— 'ONONOONONoor^oooooNONOOo 
dd-^dd~dd~dddddddd  —  -^-^ 


On  On  On  On  On  On 
—  rJ  r*-,  Tl-  ir-i  NO 


On  O  O  O  O  O 
O  rl  ro  -5)-  "^  NO 


O  — iCNimTj-inNor^oooNO— 'CNin-i-^w^Nor^oooNO  —  CNiro-^ir^NOi^ 

r~r-(^r^r^r--t-~r-r~t^oooooooooooooooooooooNONONaNONONONON 


O^ONO^O^O^ONO^O^ONO^ONO^ONONO^O^ONONO^ONO^O^ONONO^O^ONO^O^O^ONO^O^ON 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


95 


c 

o 

2 

3 

O 

£i 

Q. 

>> 

S 

3 

O 

01) 

f<n 

1) 

J 

3 

u 
a 

>^ 

"3 

>^ 

"a 

a 


o 
.o 


C/2 


1/5 

a 

s 
o 

OX) 

o 


B 


o 

3 


c 

1 

> 

H 


'-) 

3 
O 
Q. 
>. 


W) 

tu 


o 


U 


o 


3 

O 

a. 


'J 


O    —    OOOOOOOOir-.    -s|-iAivO00ri    —    r^.    r^.    O-^u-,    ^vOOOOvOO^O 
O    O    O    O    O    O    O    O    O    O    '^    '^    '^    '^    '^    i/S    i/S    i/"i    «^i    w^i    >/^    v~)    i/-i    ir^    i/S    vD    vO    ^    [~~ 


U-,    U-,    iy~.    c-J    r^ 
i/S    i/S    1/-1    iri    ir^ 


oooooooo  —  ooooooooooooooooooooooooo 
ooooodoooooooddooooooodoooooododdo 


oooooooooooooooooooooooooooooooooo 


r<-i  -^   '^   rf   iri  iri  •'t  ■*  ■*'  -^   r<^i 


•^r^Tj-m   —    —   OC^OOO^ 
r^i   r<S   r<-i   r<-i   rH   r<-i   r<-i   r-i    r^,   cr-i   r~i 


ON     ON 


ooNOOt^r-sou",  >/^ 
(-<■!  (N  ri  CN  cN  rJ  (N  (N 


o 
d 


00000000000000000000000000C5    000000 


cic>cid'<5(d'dd:ci(oc5c5c5'-^  —  —  —  —  — 


O    —    —    —    C^    O)    (-<-,    Tt    T^     ^ 


r<-,    r^,    f<-,    (N 


^    —    rJ    iri 
<^i    r<-,    r^,    r^, 


<>ir^i(Nr^irJ  —  —  —  — 


O    i/~;    u".    "* 


—  dddddddd 


—    ON    r~;    On 


r«-,    1/-,    Tt^tt^,    CNCNO    —    —    —    —    —    —    OOnOOOn 

cN  i>i  rJ  (N  CN  tN  oi  oi  (N  <N  r-i  oi  (>4  r-i  <N   —  H  r^i  — 


OOO    —    OOOnOnOnOnOn 
oi  rsi  (N  ci  <>i  (N   —  —  —  —  — ' 


—    —    —    —    —    —    —    —    ____________    —    __    —    —    —    —    (^j    —    (N(N(Nr4r4(N(N    —    <N    —    — 


'^-^•ri-iy-,  r^ONoooooocot~-t-^r^r^oooooocooor~oor^t^oooocooNONONONONa\oooN 


U-l^(N^inin^rtrtr»-,    mtNfNtNtNCNlOJr^    —    —    ___ 


OOOOOOsONOnOvOvOnOv 

~^  —  —  —  —  cit^ddddci 


O^    On    On    ^    O^    On 
—    Oi    r^,    -rt    i/~i    \0 


ON  o  o  o 

O    CN    r'l    ■* 


o  o 

m   NO 


O    — 


CN|r<-,    Tj-i/^NOt^OOONO    —    C4r«-.    -^"^jNOr^OOONO    —    fN<^.    "*i/^NDr~ 

r--t~-r^r~-i^t^t^r~ooooooooooqoqoqoqoqooNONONONONONONON 


OnOnOniOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnon 


96 


Center  for  Nutrition  Poliq'  and  Profmtion/USDA 


% 

s 

:S 
O 

u 
a 

>i 

-o 

ft 

ft 

9 

tJ 
o 
.o 


p 


ft 

s 
o 
u 
exi 

■o 
o 

;2 

u 
o 

s 

i 

J- 

•c 

S 

o 

u 

s 

§ 


it 

s 

H 


u    o 
§  I 


•3  <U       U- 


o 


03 
[I, 


o 

H 

c/) 

M) 

:7^ 

■o 

O 

o 

o 

00 

o 

=a 

=!$j 

3: 

•n 

1) 

o 

!3 

"tri 

_l 

00     1^ 


5?    <L) 


-4—* 

u 

> 


3 


o 


o 


00  ^     >> 


n. 


o 

H 


§2 

Z    u 


2 


S3 
>■ 


(N   "*   in  m  "* 

d  o  o  o  o 


^^^00^00a^'0'^0t^00000000^ 


r^  o  o  00 
"*   in  iri  Tt 


i/S-^ininini/Sinin'^iO"^ 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


o 
d 


>n 

d 


o  o  o 
d  d  d 


o  o  o 
d  c5  c5 


o  o 
d  d 


o 
d 


o  o 
d  d 


o 
d 


MO   r<-i   00   iri   r-i   00   K 
^o  ^  >n  m  m  '^  Tl" 


m  '^  oo 

00 

^ 

ro 

VO 

— 

CTv  -* 

-* 

in 

ON 

r~i 

— 1 

IT) 

\D 

-*  ON 

00 

00 

ON 

-^  vO 

o 

r~ 

r^  t^  ■* 

r^  -:!-  Tt 

■* 
'^ 

■* 
-* 

>n 

"* 
-* 

'^ 
-* 

r*^. 
-* 

5 

•^— ■tsoooN-^r~->n 

d(N— 'oo^in'^^rt^ 


— 'invO^CNVOONOO    —    TtfNr«-)0000(N^VO^(NM3\Omr<10000v 


t^^^-(NVD(Nin<N00^r<-l-rfrr)'*>n\£3r<-i(N00inONr~^^ONin(^ON00ON00^^ 

dodoNddodaNOsovo6o6ododo6o6odo6o6o6r--^o6r-^r~^r~r~^r^odo6r--^r~^r-~r--^r-^r^ 


(N 


'*oO'*'*Or~inTt-TtONr~'Or-in^OONr<-ir~'*  —  r<-,  —  r4vot--i^r-~<Noo\ooor»^m 

odoNdoNodr^^>ONdM3^^^b>ovdr-^^r^r--^r--^odododododo6ododa\o6oNONdd 


\0  (N  o  m  m  t-~  in 

—  MO  r«-i  d  d  d  00 

(^    CN    <N    r4    <N    (N    — 


^\Om    —    ■*(NOOOOOOr<~jrfr«-)OinfN    —    —    0O-^-^(N^-    —    rnONO) 
r-^r^r^^^^oinininininininininininrfinininininin-^in 


inr^inn-)^(NON(Nosoo'sD'*minr-~oinr--;0 

ro\£)ON'*^do6oN— '— •— "d— <— '^dd— 'd— ■-_ 


m  (N  O  in  r^  "O  m 
r<-)  d  "  cN  ri  (N   -^ 


'^  ^  ^  ^ 


ooooi^>i)mr4r^ 

odddcN    —    fN(N(N 


OO    (^ 


OONOtSinr»-,    OnoOOOn^    — 
rndtN-^T^Ttr^-irnrnt^ioiro 


ot^^O^oo  —  <N<^iONinONoo<N  —  -^r^r^ONOo 
"^ror^l'^Tt-nSininininin^^^NOininininin 


r-~— 'in'si-voO'^oooo^inr^Tfr^r'iONt^Tj-in— 'Oomr^O'*OooaNdONOr<-)ON 
odr^ivoro'^'^in\dodo6r^odo6o6\o^r-^vd^ONininr-^^K-*rNi(^(^r-^in 

^-— '(N<scsrJCNir^r)nrJtN(NfNr-»(N<N(Nr^ir^i(NtN(Nr4(NtN(N(NCN(NrJtNr4 


O^    O^    0\    O^    0\    OS 

— <  tN  m  -^  in  ^o 


ON 

o 


o  o 


o  o  o 
'^  in  ^D 


o   -^ 


rjr'-iTfin^t^ooONO  —  o4<^'*in^ 
t^r^r~t^t^r~r-~r--oooooooooooooo 


r^oooNO  —  tNr'iTt-invo 

OOOOOOONOvOnOnOnOvOn 


OS    OS    OS    OS    OS    Os    OS    OS    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    On  Os    Os    Os    Os    Os    Os    Os    Os    Os    On 


ON 
ON 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


97 


c    o 

a  £ 

a. 


i  ^ 


so 


bl 
R 
0) 

■ft. 

a 

3 

■o 

o 
o 


a 
s 
o 

u 

&£ 

o 
c2 

u 
o 

£ 

£ 

o 

a; 
3 


O 
B 
1 

H 

00 


H 


3 

-a 


O 


1 

a:! 

_ 

.--' 

^.J 

o 

E 

-J 

^  = 


o 


U- 


3 

X 


>- 


^  ^ 


o  ON   —   ri 


—  \or~~r-~w-.  o^r^.  sovooooo 


CN    —   ir-,   r»-,   c-,   —    cN 


Tt    ON    O    (N 

—^r-^u-!iy-!  00----  —  r^^'^MDOo^bvd\C\dr^>0(^r~^odoNOO  —  —  —•—■  —  — •oit^ 
r*"i    CN    C-J    r^,    f^i    -^    -^    -^    -^    -^    »/^    t/~i    lO    i/~*    »/"-    i/^i    »/~i    i/~i    U-*    i/~,    i/~i    »y-,    iy~i    i/~i    NO    vO    vO    ^    ^    NO    sO    NO    NO    vO 


—  —  ^  —  NONOmr^;NO  —  ir-.  ONr~-oooot^rNii/-.  ononnoonoo 
NONOt^Ndininiriu-iiONO'^'^'-^^^^-rt-^ 


NO    "*    r^.    -*    1^.    n    CN    On]    O    (N 


NO  r~~  r-  ir.  r-   u^,  -^  r<-, 


OOONONONONONONONONONOOoooot^r^t^r^r-r-NONOvONO 
----oooooooooooooooooooooo 


1/-,  iri  NO  On  "*  (N  o  t^  t^  r-~  NO  r«~.  "xf  r<-.  r<-,  —  On  00  r-  r-  00  r~-  t~-  w".  ri  c)  D  o  o  00  On  00  r-  r- 

r^  o6  On  00  ON  On  ON  00  00  00  nO  NO  NO  NO  NO  NO  W".  >/",  >/".  I/",  >r-l  ir-1  I/"!  ir-1  ir-i  I/-!  I/-!  I/-,  ly-i  Tt-  Tt  -"^  Tt 


00O-,    OCNOOOOONOOOOONC-IO    —    —    —    —    —    OnOnO    —    —    —    —    ONOOO 

O  — ^  c-i  cnI  ri  ri  (N  <N  ri  rj  ri  rJ  ri  ri  <n  ri  ci  —  —  ri  ri  r^  ci  ri  —  —  ri 


O-'    ON    00    O    00    On    On 


O    O 


—  ri  n  rJ  r^  cj  o  n  ri  n  r4  <m  cj  oj  n  ri  04  r^,  r^,  r^.  r^.  o  cj  o  oj  rj  oi  (n  r^.  r-)  1-^. 

doddddddddododddoddooddodooddod 


n    D    CC    nO    —    O    nO 

—  —  d  d  —  —  — 


r^  00  -^   n  ir^.  W-.  L/^.  I/",  li^. 


NONor-~r-~r-~ooooooocr-r--r--r-r-~ 


r  J  ON  r^,  ON  ON  — 

l/'i     10     NO     l/~.     »/^     »^i 


'*'*'* 


OOOnOO-Ow".    u~.    r*".    CI    —    OONONr-~NOi/~. 

rn  c4  c-i  ri  rJ  r-i  ri  ri  ri  ri  —  — ^   — ^  — ^   — ^ 


^    O    O    On    On    ON    On 

—  —  —  d  d  d  d 


no  r)  On  r^  u". 


oono   —  oONor^ONor^i/^.  -^ONNori   —   r-or-o 


—  ooi^vou".  ^i/~,  r)ONNor^r~t^oooNOOt^oooot^r-or-r^ 
r^,  rj  rJ  ri  r)  r)  rJ  r4  —  —   —  —  —  —   —  —   —  —   —   —  —   —   —  — 


—    nOOnOnOOOOOnO 

NONor-^NO'ONd'/Sir^ 


NO    t^    NO    ■^    "^    r^.    r^j    r^i    (^i    "^    f*^-    <^.    r*~-   m    r^,    r**,    r^,    r*-,    r^,    r^,    r^,    r*",    r^,    r*-,    r^,    r^,    r^,    r*".    r^.    r*~,   r*-,    r^,    r*",    r*"i 

dddddddddddddddddddddddddddddddddd 


r^t^ocoo  —  '^NOi/"- 

dddd  —  —  —  — 


NO   "',   c>   ri   r)   r4   r^.   r^.   (^.   "^   ■^   ^   Tj-   ■r)-   -^   ir,   t)-   i/~,   ir-,   i/~,   ir-,   NO  NO   NO   NO   NO 


r<-,    r-    U-.    Tj-    —    NO    ON    00    r4    O    ^    r«-.    l/~i    —    —    On    00    r^.    On    >/~.    m    —    r"",    O    r^.    r4    r^.    00    —    t^    r-~    On    On    r~ 
d    — •    d    t~~-    NO    -^    r'"i    ■^    i^i    — ^    00    irl    iX    NO    NO    NO    r~    r-~    >/S    vd    NO    NO    i/~.    i/~i    i/~l    i/~i    •*    ^    "T-!    Tt    ■^    Tt    r<-!    r<i 

(-«-,  r<-,  r"-.  rt  ri  ri  rJ  ri  ri  rJ   —   —   —   —   —  —   —   —  —   —   —   —  —   —   —  —  —   —  —   —   —  —  —   — 


ON    ON    ON    On    On    ON 
—    ri    r^,    -^    i/~.    NO 


ON    o 

O  ri 


00000 
'^   ir,   nO   r~ 


ON    On    On    O^    On    On    On 


—   ri  r^,  '^   I/".  NO  r~  00  ON  o  —  r-i  1-^.  Tj-   U-.  NO  t^  00  ON  o 
t^r--r--r~c^r-r~r~t^oooooooooooooooooooooN 

OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


—   rj   r<-,   -St   1/-,   NO   r^ 

ON  On  O^    On  On  On  On 
ON  On  On  On  On  On  On 


98 


Center  for  Nutrition  Policy  andPromotion/USDA 


S 

e 
o 

u 

« 

I 


S 

Vi 

■a 
O 

«s 


V3 

a 
s 
o 

u 
D£ 

-O 
O 

«2 

o 

s 

i 

TJ 
S 


S 

H 

90 

es 
H 


i> 

3 

tj 

O 

c/2 

h) 

S 

C 
i2 

Sugars 
& 

■(ij 

c 

o 


C3 


o 

1- 

c/i 

exf) 

;^ 

1 

f^ 

c 

o 

O 

_aj 

u 

c^ 

T3 

=a 

? 

■n 

aj 

o 

!1J 

1 

CS 

n 

frl 

J 

o  I 
c/5    " 


00  aj 
S    c5 


■t—t 
D 
60 

> 


3 


o 
H 


o 

E 
o 


^     ^      Q.    o 
b      J^      "    — 


3 


O 


c     3 

o   i: 
Z    o 


U 


oooooooooooooooooooooooooooooooooo 


vOm-NTr^.  ^-  —  (NCNlC-ItN  —  —  —  —  —  —  -^  —  — ^.-,  —  —  —  —  —  —  —  —  —  -^  —  —  —  — 

oooooooooooooooooooooooooooooooooo 


__„„_____„„„  —  „  —  —  „  —  _  —  —  —  —  —  _  —  —  _  —  „_oooo 

oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
oooooodooooooooooooodooooooooodooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


OOOO  —  —  —  —'  —  —  —  ------  —  -  ooo  —  ooooooooooo 

dicicid>c5dici<od>d>c5d:d>d>d'd>d>c>did>d>d>d>cid>did>cidid>cid>d>d> 


—  —  —  ooooooooooooooooooooooooooooooo 
dddddddddddddddddddcJdddddddddddddd 


r^j  "*   O  r--  ON   >/~i  O  'O  ^  r~-   iTi  ON  oo   "*   Tf   —  ON  O  O  oT'  — ^  oo   r-  r<-,  on  o)  <^i  oj   —   —  n  r-j   i/-,  in 
r~^r-~odr<-i  —  —  ri  —  —  — ^ONONONONONONo6oNONocoso6odo6r--^o6o6odo6odo6o6odo6 


—  —  r~rnin  —  oooooctn-  (N— '— 'OOONONONOOCTNOor--u-)^u-)in-^'^m-*T)-r<-id 
vS^d^in^-Tl-'^rnr<Srn(^rorn(^(^r<Sr^rNir~irNir^rNirNir^r^rNicNicN 


00^00Nr~-\O'*ND^'OlOO)r»~im(NO)(N(N<N(Nr~Jr<-i(NtN    — ^O    — ^rJ-    —    —    —    —    ^-    — 


ir^ooO'/^  — ^Ooooooooor-r^r^>ovot^r^r~r-~r^r-r^r^r~^\o^^\ovor-~i^r-oo 

'^'-^cA'-^'^  —  c5cid>d>d>d>cicid>d>c5d>d>cid>d>d>c5c5d>d>c5cicicid:d:d> 


ONONr<-,    (Nr-    — ^^r-;T)-l/^lOOOOOir^l/-l(NOCN    —    —    (N(^I(N 


'^l-   "*  ^  T}- 


o  o  o 
-*■  ^  ^ 


O    — '    — <    r~i    r^ 
^    ^    ^    ^    -rt 


OOOOr<-i>nTt<Nr^'rt'^-rtv£>OOOOOOVONOI^^r~-Oooi^Osoor^\Or^(Nr«-iin'*"*-*iri 


—    t^    ^    >/-i    '^    —    O 
r<-i  rn  r<S  CN  oi  (N   CN 


ONOooO'^in  i/-iini/-iiri^'Or--r-oooooocooooor~r~r--o^ovO"Ovo 


00   —   t^OOO'*mvo>0(Nr<-imr<-.   —   OolOOr'-,   oon   —   OOoovo^^oor^oOooON 
d  —   —  ^^irj^Jr^i^^(NH^^cN^^i^Ni^J^^^^(N^^i(NH   —  c^r^ir^   —   —   —  —   —   —  —   —   — 


O^    On    On    On    On    On 
—    (N    r"";    '*    lO    ^ 

c^oooooo  —  <Nm-^i/~i'sDr-oooNO  —  r-in-,  ^ir-,  \or-a30NO  —  c)i-<-,  ■^iD'Or- 

0«Nr«-j':ti/^>ot^r~r~r~-r~t^t^r--r--r-~oooooooooooooooooooooNOvONONONONONON 

ONONONO^ONONO^O^ONONO^ONO^ONONONO^O^ONO^ONONONONONONO^ONONONONONONON 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


99 


c 

'-I 

C3 
I— 

3 

u 

^ 

a. 

>, 

E 

3 

o 

Oil) 

■^J 

_1 

3 
C 

00 


U 

es 

IS 

"a 

a 


■a 
o 

4S 


a 

9 

o 

u 
on 

o 

a 

u 
o 

s 


o 

3 


3 

O 


f- 


u 


~   -^ 


"3 


H 


3 


u 

>- 


r<-,    On    rJ    O    00    00    0^    <N    00    O    On    -*    r«-.    D 


'^    ^    -*    ^ 
r^,   r*".   r»-,   r^j 


On    —    O)    t^    \0    NO    r»",    »0    On    —    r<". 


r^.   fi   r<~j   r^,   r^   r^   r^,   -^    -^    '^    -^ 


00   ir.   00   i/~. 

o  —  d 


-^  ^  -*-*"*  '^ 


NO    NO    t^    r^    ■rt    v",    ly^,    iy~,    NO    r^    1"^.    I/"-    i^.    i/~i    v^    W"-    "^    tr;    NO    NO    i/^-    I —    no    'T^    i/~,    i/~,    iy~.    i/",    ly",    lA-.    ir-,    ir-,    -i-    i/", 


—  —  —  d  —  do^ONONodr-^t-^t-^r-^r^ 


r^,    —    O    —    ONOOViTtCNOOONONONONOi/-.    NDir,    NO 

r~r-~r-^r--NdNdNdNdNdNO>/S'/iu-iirSi/Si/~li/~!irii/~i 


O    O    On    r-    00    ON    o 

Tj^     t^     On    O^     00     00     00 
r^,    r^,    r^,    r*-,    c,    r^,    rv-, 


r-~    i/~.    On    O    O    r^i    "^    n-,    O    NO    M    r^.    1^.    1/-,    Tt    iri   ■rt    1/-,    r«-.    I/-,    —    c4    r-    —    i/~.    r'-,    — 

r--^r~-^r--'  —  dddddo\ONONON'oNONON'ocr-~r~r-^r-^r--^Ndr-^NdNdNd 

r^,    r^,    r<-,    r<-,    r*-,    (-<-,    r^,    r<-,    r»-,    tN    OJ    (N    CI    CnJ    (N    Ol    rJ    OJ    O)    rl    CI    Ol    O    Oi    CN    r~l    OJ 


OOt^    —    r<-,    f^Jr^,    i/^,    Tt    —    NOiy".    CNlr^,    rNlf<-jNO-^^(NTl-r-r-~    —    NOr^,    ONNOr-l'^'i-    —    r^.    '^^^ 

r^lirlodoNddddddcoododododododooodooocooONOOodr-^odooododoNooocod 


00    r«-,    NO    r~~    On    O 

—   ri   rj   oi   r-i   r^', 


r-~r-~oooN   —   —  (Nr<-.  NONor-cooooNt^r—oooooNONON  —  —   — 
r-i    oi    oi    (N    r^i   r^,   r^.   c^l   r^,   (r-,   r-',   c^,   r--,   c^,   c^.   c^,   c^,   (r-,   r^.   t^,   t<~,   ^    -^    -^ 


NO 


r~  '^.  o 

-^t    ^    rr^- 


rJ    —    00    —    •*    O    00    r<-. 

H  ■^  1/S  NO  NO  r--  >/"!  ir, 


Tj-oooooN   —  T]--^i/-,  r- 
NDNdNONor--r~r-^r-~r~ 


On  rj  cj  oJ  ON  o  r-J  c-J  o  ON  —  o 

r-^ooodododoNONONONodoNON 


nO'^    —    OnOc^.    —    nO' —    r^. 

f!  irl  NO  NO  -^  r  i  On  00  od   r~ 
cni  cn|  oJ  r)  ri  ri   —  —  —   — 


00     On     -Tt 

r»".   ri   ri 


—    t/^,    O^    ly".    ■ —    f^    Tt    On    '^.    r^    r^. 
ri   —   d   d   d   ON   On   00   od   t^   t^' 


r~  — 

NO      NO 


ON    NO    -*    r)    O    On    OO 
i/-i   ir-,   ly-i   tr-,   i/-i    ^f    ■^ 


I/-.   —   oO'^l^ONr^ONiy.   — 

(r^c^C><^ci~'-   —   —   (O 
CnI   04   r)   rj   rj   rJ   r)   r)   <^i   CnI 


^r-OOU~.    Di/-.    NDONr<-,    —    r^ND    —    OnOi/^.    -^nO-*!/".    O 

r-~  r~~  r~  r-~  r-~  r-~  r~^  NO  r--^  r-~  NO  NO  NO  >/"!  NO  1/"^  i/~!  i/~!  i/~i  i/~l  NO 


iy~. 


I/-,  ^ 


ON     ON      ON     NO     NO     NO     NO      U^i      NO      NO     l/^*     UO      l/^     ly^-      "Z^.      "y".      ^ 


o  o 


ly",    ly*,    i/~,    i/~,    ly",    ty",    i/~,    ly",    ly",    tr,    ly",    lt",    ly-,    ly^, 

dddddddddddddd 


OO  00  00  — 


On  rt  r<-, 
r»-,  r'"!  rn 


oc 

•^ 

— 

r- 

r- 

I/-, 

t-~ 

o 

o 

ON 

00 

r- 

nO 

r- 

r- 

oc 

1/-.  ri  OO  00  ON  ON  O 
r«-i  r'-l  rj  rj  ri  ri  r^. 


ly",  ri  On  rJ  Tt  ly-,  o 
r~^  NO  -^  -*  ^  -*  Tf 


—  r)  rj  — 

r*",  r*",  r^,    r*-, 


O  —  r<-,  r<-i 
r^,  r*-.  r^,  r". 


'I-  ■* 


"/".  NO 


r~  NO 


r^i  r^.  r*~, 


t^  r^  00 


NO  On  On  rl  NO  ly~,  —  ON  rl  CI  —  NO 
r^,  r*-,  r*-,  r-,  r*-,  r*-,  r^,  ri  ri  ri  ri  ■ — ' 


r^,   ir,   r)   Tf   00   r^,   rJ 


On    On    On    On    On    On 
—   r^   r<-.   ^   in   NO 


ON 

O 


o 
r) 


o  o  o 

-^    >y-)    NO 


O    —    ri    r«-,    '^ 
c~~  r-  r-  r^  r- 


iy~,    nO 


ooono  —  rjr<-.  Tj-iy-,  or- 


On    On    O^    OnO^OnOnOnOnOnOnOnOn 


r^  00  ON  o   —   rj  r-,  -Tt   ly.  NO  r~ 

t-^r-r-cooooooooooooooooooooNONONONdNONONdN 

OnO^OnOnOnOnOnOnOn    O^    On    O^    OnOnOnOnOnOnOnOnOn 


100 


Cen  terfor  Nutrition  Policy  and Promotion/USDA 


g 

•s 

§ 

« 
"a 

w 

O 

5/3 


a 
s 
o 
ii 

o 
«2 

u 
o 


o 
J- 


cs 
G 

o 

OS 
1 


"   2 
o    o 


C3         KJ 

3 
00 


ft) 

^ 

(1) 

11> 

s 

o 


o 


o 
c/5 


c 
'E 


S3    S 
S    S3 


3 


> 


o 


o 

ea 

e 

o 

H 

13 

1) 

Q 

M) 

■a 

1) 

1) 

n 

j= 

t3 

^    2 


o 


§   I 


U 


03 


_:_:_:_:o  —  —  —  —  —:  —  —  —  —  —  —  —  —  —  —^  —  —:  —  —  —  —  —  —  —  —  —  —  —  — 


_:_j_;ooodooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dooooooodooooooooodoooodoodooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


OOO    —    — 'CNtNCNCNCN    —    (NtN(N(N(N(N(NCN    —    —    — ^fNl    —    —    —    —    —    —    —    —    —    —■    — 

r<-,    -^'^(N    —    —    —    —    —    —    —    —    —    —    —    —    —    _.^^-,__    —    —    _-_—,_______„__    —    „ 

dddddddddddddddddddddddddddddddddd 


OOONtNOt^-^ONOOOOO-    m(N    —    —    (N    —    (NC^-    <N    —    — ^r-r~OvC3NOOONONONOOO 
!^   (^   ci   O^   f~~   ^   ^   ^   ^1   ^   ^1   ^   >r{   ir^,   tr-i   ^   tr^,   if^   ir,   ir{   ir-^   >r-,   vi   ^   ^   ^    ^   ^    ^    ^   '^   tr-,   <r^,   ir^, 


^r^  CO  CA  >r]  OS  oo  t~^  r~~  r--  oo  -^  ^  '^  ^  ^  ^  u-i  U-)  in  ^^ 


(NOOICN-    O    —    —    —    —    OnOOOOOOOnOOOOOOvOnOOOOOOOOO 

_:_:_:_:_;_:_:_:_:_:o  —  —  —  d— '  —  d  —  —  —  —  —  dd  —  —  —  —  —  —  —  —  — 


m"*t^^~Tl•'^o^ooo^o^oooooor--r-~oor~oooo^^oooot^I^r-~^-t^r^^-~t^t^oooooo 
cN  (N  r4(N<N  —  dddddddddddddddddddddddddddd 


C0Tt-^'Om(N(NCN04O)O    —    OOOOOOOOOOOOChONONONOOOOOO 

cNoicN  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  dddddd  —  —  —  —  — 


r<-i  ri-I  (-<-l  CN  tN  (N  (N  oi  (N  (N  (N  (N  r^  CJ  ci  ci  <N  tN  CN  (N  (N  (N  oi  ci  CN  (N  H  oi  (N  Ol  tN  oj  CS  CN 


o^oa^  —  a^oo[^t^>0!^'*^nl/-llo>o^vo^~I^r^oooooooooooot^^~oooooot^oooo 
r^irnc^icN  —  —  —  —  —   —  —  —  —  —  —  —  —  —  —  —  —   —  —   —   —   —  —  —  —  —  —  —  —  — 


d'dicici(5cici(^cid>(Dd'd'Ci(ocid'Cic5cic5cic>c>cidic5cicicic>d>d'd> 


O   —   r-im'Nhir^^t-~-00O>O-^<Nr<-)'^u-i'Ot--00ONO   —   (Nr^i":ti/^vDr~- 

r^r^t^r^r^r^r-r^r-r^ooooooooooooooooooooONONONOvONONONON 

0^0^0^^0^0^0^^^0^  On  Os    0^  On  On  On  On  0\  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On 


On 

ON 

Cn) 

On 

On 

ON 

On 
NO 

On 
O 

o 

CN 

o 

o 

o 

O 

Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


101 


c 

O 

3 
T3 

O 

O 

Q. 

>-, 

<u 

O 

b 

3 

ca 

CJ) 

1 » 

J 

3 
C 

U 

a 

1/5 

"5. 
a 

3 
c« 

O 
.O 


C/5 


V3 

a 

3 
O 

e£ 

o 
;2 
u 
o 


o 


c 
o 

*3 
es 


o 
H 


3 

■a 
o 


H 


x: 


U 


^ 
>, 


H 


o 

2u 


CO 

>- 


r^.  oc  >/~,  r^  o^   —  o^  r»~.  1/".  n   — ^  o  r-  00  r-~   -^  r-   u".  rj   r-  i/~.  r^.  r-  CO  Tj-   ri  "^  r-   r—  D  r<-,  —  t^  i/-, 

CO  -^  rj  vd  o6  ob  t-~^  00  00  o  —   —  --   —  —  oi  ri  rJ  r^!  r4  cj  r^i  r<-;  ^  lyS  ir!  o  o  o  r^  r^ 

rj  c)  r)  r~i  ri  rj  c)  rJ  n  r^.  ■*  ^  -sf  -*'*  '^  '*'*  T)-  -*  Tt   -^a-   -^  '*'*'*'*  ^  "^-^  '^  -*'*  •* 


O    r^    >/-.    O    Tt    O    00    t^    O    '^    r<-i    rl-    —    (N    f,    r)    \0    O    r^.    Ol    Ol    -* 
r^i    i-r-;    -*    -:t    •*'    ^'    -*'    -^    >/■;    ir-i    -*'    Tt    -^    -sf    -^    -^    r«-i    -^    -^t    ^    -^    '^ 


(N'^^ov   —   oot^>r^m>rji/-j 
■^    -^    '^    r~i    "^    r<~l    r<-l   r«S    r^',    r"!   r^i 


oiMoririrJ   —   —  —   —  —  —  —  —   —  —   —  —  —  —  —  —  —  —   —  —  —  —  —  —  —  —  —  _ 

ooododdodddoododddoddddoodododddoo 


r-    ' —    r*~.    -rf    I/-,    n-,    — ^    ■ —    ■ —    ■ —    r^    sO    ^    O    ^    i/";    i/~.    vr-,    -rj-    -^    -^    Tt    ^    -^    r*-,    r^.    r*~,    r^,    r*-,    r^,    r*-,    rJ    C^    CJ 

--  oi  r^r^i(N(N(N(N(N  rj  --   —  —  —  —  —  —  —  —  —  —  —  --  —  —^---—  —  --—^  —  —  —  — 


(^)   T)-   \0   r-   00   t~-   t^   r^   o   r-   u~j   i/~.   ir,   m   i/~.   >/-,   ly-i   U-,   ^   ir-,   ir^   I/-)   ir-,   ir-1   >/-,   Tt   ir-i   -*   ^   ":t   I/".   ■*   •^   '^ 


oo  —  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

c>cic>d>d>d>d>d>d>d>c5d>d>d>d>d>d> 


ooooooooooooooooo 


r^.    rr,     r^,    CI     —     CJ 

d  d  d  d>  <5  <5 


ir,    tr.    i/~i   o) 


O    O    O    Ov    t^    r~    >0    'O    vO    ^    i/~.    i/^    i/~;    «/~.    "/".■*•*•*    "^    r"".    r^.    <^.    i^.    n    n    tN    tN    ot 

—  —  —  dddd-ddddddi'ddcDcidid'dciddd'd'dcici 


\OONONrioooooc)oo\ooooNr-ririvD 
ON  d  d  d  d  ri  Tt  '-h  r<-;  — :  ly-l  ^' 


O    —    O    >r-,    —    00    >/~i    C^J    ^    u~.    D    i/^    r^, 


O   O    O   O    r)    Tt    '-h    r<-,    _-    I/O 


r^j    r^.    r*~,    r*~,    r^,    r*~i    r*",    r^,    r^,    r^*    r~i    r^,    n-j    r*", 


lO   ov   f<-,   r-1 
r*^,    r*-j    n". 


n--   r*-,    r*~, 


O    <^. 


Tt    ir-.    r^.    r^,    (-^,    rl    O    r-    On    r-    00    00    —    0^    00    oo    r^    o    O    — 
r^l   ri    r^"!   r«-]    r<-l    (-<-l   rn   r<S   (>i    c^j    (N    c-i   rr.   r-i    ri   oi   oi    r<-,   r<-,   rr-', 


r)    —   O 

r^,    r*-,    r^, 


OOOnOnOOOnOOI^ 

r<-l  cl  ri  oi  rj  oi  cN  oi 


<N    -^    r~    >/".    Ov    M    Tl"    r<-,    r~    r<-,    (^1    00    r<-, 
iri   ir-]   iri   \b   ^   d   ri   ri   ri   ri   d   O^   d 


1/".    O    Tt 


O    O^    ON    00    o    — 
—   — ^   —   —   r-i   ri 


r^,   ON   00   rJ   1/0   00   rj   «~i   in   \o 
ri  ri  ri  r^l  r>-!  r^i  -^  '^  Tt  -^ 


r~  ON 


>r^.  r4ooriNO'^'^r~i/~i>ni^"^r-ON  —  rjr-r",  ':tooi/~iO-*rj-r'~.  ooO"*^On. —  ^too^ 

—  ri  —  —  doNo6o6r~^ir-lrJrioirJr4  —  —   —  ddddoNododr~r-^Ndo>/"iNbNOiy-ii/-l 
1-^,   r^.   r^,   r~,   r^.   r)   r4   ri   ri   ri   r^i   rJ   r^   r)   r4   r)   ri   r^i   r^i   rJ   r-1   ri   —   —   —   —   —   —   —   —   —   —   —   — 


O^    On    On    On    On    On 
—    r  1    r»-.    -^    ir-,    NO 

OnOOOOOO    —   r)i-<-,    ^u-,   N0r~-00ONO    —    r)r»-.    -^tr-,    noc^ooonO    —   rJr<-,   ^i/-,    or~ 
or4r^i'^'/^Nor~-r-~r--r-~r-r--r-r-r-r-oooooooooooooocooooooNONONONONONONON 

OnOnOnO^OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


102 


Center  for  Nutrition  Policy  andPromotion/USDA 


% 
G 

e 
o 

u 

u 
a 

0) 

_>. 

"Si 

a 
t» 

o 

a 

1/3 


o 

DX) 

TS 
O 

;2 

u 
o 

S 


o 
s 


o 
H 


on 


1) 

3 

C) 

O 

c/) 

OJ 

s 

C 

1 

H) 

u« 

(IJ 

(1J 

c/5 

C 

o 
H 


c5    ^    -5    ^ 


00     ° 


O    Xi 


u    c«   -O 


o  I 
x;  c 
00     ^ 


S3  .S 


X 

00 
> 


3 

CQ 


o 


X 


<U 
O 

e 

o 
H 

>>       ri       Q.     o 

^    y    <u  -r; 


C/3 


M 


X    rt 

c 


73 


o 


C     3 

o   i= 


B 

u 


a. 


r^    ^    ^    ^    ^    ^    -^    ■^    ■^    -^    -^    r''i    r^    r^i    ^1    r^    r^i    t^t    r<-,    r^    r^i    r<^    r^i    (^    r^    r^i    r^    rr{    r^,    Oi    r^\    cA    o-i    C^ 


______ooooooooooooooooooooooooooooo 

odooodooooooooooooooooooocJoooooooo 


O  —  --0000000000000000000000000000000 

dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


o  —  —  ooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


dddr-^lo^^r<-l^n^n^<^d•-■dddddddddddo^o^a^o^o^o^(^o^c^o^c^ 

(N<N<N    —    —    —    —    — •    — ^    —    ^-c-^    —    _    — ^_^_    — ^_^_^    — ^__ 


00^^■*r^Or<-l^mtNO^o^o^ooooo^ooooooooo^r--r~-r-^oooooor-~oooooot^^^ 


_;_;^_;_;ooddddddddddddddddddddddddddd 


o\(^cx3  — ^CT^^in  —   -^  —  oooo^oo^^>o^n^rlln^nlrl^l/^fN  —  (N   —   —  — ^o)r<-,  (Nr^cJ 


rn  (^i  (^i  r^i  (^  r^i  c-i  r^i  r^  oi  (N  r^  oi  (N  cnJ  c^i  H  r^  r^i  <>i  r\i  r^  r4  cnI  r-i  t^i  ci  r^  (N  r^  (N  ^^ 


dddddddddddddddddddddddddddddddddd 


ON    Cn    0^    On    (^    O 
—    o)    <-n    -*    U-i   NO 


On 
O 
OS 


OOOOOO  — ^r^)r<-i'rfioNOi^ooONO— '(^im^m^r^cooNO  —  f^irn-rl-iriNor^- 
r^ir'-,  ^lA,  vor-~t^r^r^r--r-r-r--r-~r--oooocx3oooooocooooooooNOvONONONONONON 

Q\    0\    !3\    <^    0\    ON    On    On    <^    On    ONONONONONO^ONO^ON    ON    On    On    On    On    ON    ON    On    On    On    On    O^    (y\    On 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


103 


U 

a 

a 
(J 


a 
a 

s 

1/3 

o 


JS 


s 
o 
u 

-a 
o 

.2 

u 
o 

•«? 

S 

B 

o 

•^^ 
3 


a 

© 

e 
1 

C3 


H 


v: 
O 

C3 

C 
Q. 

vO 

r^ 

o 

NO 

■* 

■* 

ir-. 

'^ 

f^, 

NO 



00 

t/~. 

ON 

— 

ON 

— 

r*-. 

U-. 

•* 

l/~, 

OC 

— 

00 

■* 

r- 

nO 

CJ 

Cl 

CJ 

Cl 

CJ 

OC 

On 

a 

r- 

-t 

rf~. 

2 

00 

oo 

ON 

ON 

On 

ON 

>/~. 

ir-. 

>/". 

yr, 

NO 

NO 

r- 

r-~ 

r~- 

c~ 

r-- 

r~- 

00 

00 

ON 

ON 

O 
CI 

CJ 

Cl 

CJ 

CJ 

CJ 

(N 

o 

Cl 

E 

>> 

O 

O 

NO 

00 

r~- 

t^ 

^ 

^ 

t^ 

CNl 

u-i 

o 

On 

On 

00 

On 

nO 

p^ 

o 

o 

c~ 

On 

NO 

On 

t^ 

t^ 

t^ 

t^ 

NO 

nD 

NO 

^ 

NO 

00 

-J 

3 
C 

(-*", 

r*-. 

r*-. 

r«-, 

r^- 

r<-, 

r*~, 

r«~, 

f, 

-* 

r<-, 

-* 

r^, 

n~, 

r*~, 

r*~, 

r^, 

r*", 

'^f 

-* 

r^, 

^ 

f*~. 

r^. 

r*", 

r^. 

r^. 

r^, 

r^, 

r^. 

(-*-, 

r*~, 

r^. 

r^. 

U-, 

00 

00 

(N 

r~ 

CNl 

On 

ON 

00 

OO 

i/~j 

ir-, 

^ 

^ 

•^ 

^ 

"* 

r*~, 

r*~. 

CI 

CJ 

o 

ON 

00 

OO 

00 

00 

r- 

r^ 

r- 

r~ 

OJJ 

c^ 

rj 

rj 

r«~, 

r*~. 

r<-. 

r-j 

C4 

C-l 

r^ 

CJ 

CJ 

rj 

Ci 

CJ 

Ci 

C4 

CI 

CI 

CJ 

CI 

CJ 

CI 

CI 

Cl 

"?5 

n 

1/-. 

I/-, 

00 

[^ 

■* 

00 

ON 

oo 

ON 

r~ 

ly-. 

(-»-, 

CI 

CJ 

CI 

ON 

NO 

ic, 

NO 

r*~, 

o 

00 

oc 

r^ 

r~ 

cc 

On 

— 

— 

— 

rj 

ri 

r) 

CJ 

— 

o 

o 

o 

o 

O 

O 

o 

O 

o 

o 

o 

O 

On 

ON 

ON 

ON 

On 

ON 

ON 

ON 

00 

00 

oo 

t— 

u. 
O 

o 

NO 

r) 

r~ 

On 

o 

r^. 

oc 

r- 

oc 

r~ 

oc 

oo 

00 

NO 

r~ 

t^ 

00 

oo 

00 

t^ 

nO 

LC, 

r- 

I/-, 

ir, 

ir-, 

NO 

'^ 

'^ 

'^ 

o 

o 

ri 

ci 

ri 

'^ 

^ 

^ 

^ 

r*~, 

r", 

r*"i 

r", 

r^. 

r^. 

(^1 

f^J 

r^i 

r^. 

C-, 

r^, 

r^j 

r-, 

n-j 

f, 

r^, 

r*". 

r^. 

rr, 

n-. 

r^, 

r^t 

r*^, 

c/5 
3 

-J-. 

D 

n 

r*-, 

'^ 

nO 

r^ 

oo 

00 

On 

On 

ON 

■ON 

On 

On 

■o 

c 

U 

y 

o 

c 

' — ' 

o 

o 

O 

o 

O 

O 

o 

O 

O 

O 

" 

" 

" 

" 

" 

" 

" 

~ 

~ 

" 

a. 

^ 

^ 

r*~, 

C) 

O 

oc 

Ol 

r~ 

r^ 

00 

o 

ON 

C^ 

— 

ri 

ri 

CI 

r^, 

r^, 

r^, 

r^. 

-* 

ir-. 

NO 

NO 

NO 

00 

ON 

ON 

00 

00 

00 

00 

00 

r~ 

o 
_1 

E 

o 

r) 

ri 

r-i 

r-i 

CJ 

CJ 

C) 

CI 

CI 

Cl 

Csl 

CI 

CJ 

CJ 

CI 

CJ 

CJ 

CJ 

CJ 

Cl 

CJ 

Cl 

Cl 

o 

^ 

\r. 

On 

NO 

NO 

00 

00 

NO 

NO 

1/-, 

^/~, 

-* 

(N 

O 

On 

CJ 

r*-l 

ON 

CJ 

00 

ci 

NO 

ci 

cJ 

ci 

ci 

On 

OC 

r~- 

NO 

NO 

^r. 

iy~. 

^ 

"H 

r\ 

I/-, 

ri 

■* 

00 

r) 

r- 

r^, 

1/-, 

nO 

^^ 

^^ 

^^ 

NO 

NO 

NO 

CI 

o 

r»-, 

r<-. 

_^ 

i/~. 

■* 

r^. 

Cl 

NO 

Cl 

o 

r^, 

oo 

00 

ON 

ON 

NO 

•^ 
r*-, 

^ 

c, 

re 

r*", 
r'". 

" 

1/-. 

ir, 

-* 

r^, 

NO 

LT. 

i/~, 

•* 

NO 

NO 

-* 

^ 

NO 

ly. 

r- 

NO 

ly. 

1/". 

u'. 

O 

r^ 

r-; 

r~; 

00 

r^ 

00 

r~^ 

r- 

nO 

NO 

NO 

NO 

NO 

NO 

^ 

i£ 

O 

^• 

a. 

U-i 

NO 

00 

r~ 

On 

o 

On 

o 

r<-, 

O 

NO 

NO 

o 

O 

-* 

r^ 

ON 

— 

— 

— 

CJ 

r*", 

-* 

— 

CI 

U-} 

00 

o 

— 

rf 

r^, 

r*", 

ly, 

t^ 

2 

C) 

CJ 

ra 

r*', 

'^ 

t~~ 

r^ 

00 

OO 

00 

t^ 

t^ 

oc 

00 

00 

00 

OO 

On 

On 

On 

ON 

ON 

ON 

o 

o 

o 

o 

— 

— 

— 

— 

— 



— 

o 
^ 

(N 

r»-, 

O 

"* 

"* 

r- 

r*~, 

ON 

CnI 

[^ 

NO 

o 

I/-, 

-* 

ON 

00 

CnI 

o 

O 

in 

d 

On 

^ 

^ 

oo 

o 

r^ 

NO 

(-1-, 

NO 

ON 

ri 

NO 

CI 

00 

ON 

ON 

ON 
Ci 

On 

r4 

CnI 

CI 

I/-. 

ir, 

CJ 

CI 

CI 

C) 

CI 

CI 

CI 

CI 

CJ 

CI 
CI 

CI 
CI 

CI 
CI 

CJ 

Cl 

o 

Cl 

CJ 

O 
Cl 

O 
CJ 

O 
Cl 

o 

Cl 

ON 

On 

ON 

On 

ON 

ON 

u-1 

ON 
NO 

>- 

ON 

o 

On 

O 
n 

ON 

On 

o 

ON 

o 

ON 

O 
ON 

O 
r- 

On 

On 

ON 

ON 

On 

On 

nO 

ON 

r- 
r- 

On 

00 

ON 

ON 
ON 

00 

ON 

00 
On 

CI 

oo 

ON 

OO 

On 

00 

On 

oc 

ON 

NO 

CO 
On 

oc 

ON 

oc 

00 

ON 

ON 

00 
On 

o 

On 
On 

On 
On 

CJ 

On 
On 

ON 

ON 

ON 
ON 

ON 
ON 

NO 
On 
On 

c- 

On 
On 

104 


Center  for  Nutrition  Policy  ami  Promotion/USDA 


'V 


s 
o 
u 

u 
a 

u 
1/1 


a 
a 
s 

-a 
O 

o 


in 

at 


IZl 

a 

s 
o 

0£ 

o 

a 

u 
o 


o 

s 
ja 
'u 

c 
o 

« 

S 


H 


c/3      (U 


60  =^ 

00 


nj 

Ui 

(ij 

(IJ 

:$ 

C 

o 


o 


73     =     ?i     ° 

13    o    o  S 


55   ^ 


60    U 

S    c3 


XI 

60 

0) 

> 


3 

i2Q 


o 


o 
"    y    IJ  tt; 

Q      60^      ^ 


a. 


c    5 
o   ■= 

Z    o 


U 


01 


mrt^Dm^r-^ONOoooooNONONONONOOOO 
doddddoo  —  --  —  odoooo— •'  —  — 


(N^r^.    '*'*(N(N'*r<-j 


"st    CN    O    00    Tt    r«-,    c,    r^,    r<-,    m    (N    r^,    rj    (^1    r^j    O)    (N    r^)    (N    CnI    (N    (N    rj    (N    <N    (N    (N    (N    C-J    CI    ol    r^    r^l    (^1 


OOOO    —    --    —    —    —    —    —    -^    —    —    —    "    —    —    -^    —    —    —    —    —    —    —    —    —    —    --0000 

dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


ooooo  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  oooooooooo 

dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 

•a 

Si 
Q, 

H  —  —  ONMd-^ror4(Nr«S  —  (Ncxi-.:--;  —  —  —;—;  —  —.■ddoNONddoNCTsddddd 


CN   —  ino-   r-~(N'^<N   —  O  —  —  OOnOOOOnon-  oooor^'-ooooovoooooooooooo 


^0-*0\oo-!tr4  —  cNr<ir^moioo  —  O  — ^(N  —  cNcNOpo  —  —  p  —   —  (Ncj'^ir^, 


—  avo6\d'*r<SrncN(Nr-j  —  ricJoi  —  —  —  —  —  —  —  —  —  ddddddddd  —  d 

(>!_____________    —    ______________    —    ___    —    _-_________    — 


odddCT^do^o6o6o6a^ododa5o6o^O^O^O^O^O^O^O^ddo^a^O^O^O^O^O^O^C^O^ 


o6oNONr~^o6o6r-^r--^r--^r--^^MDr-^r~^t~^r^r-r~-^o6r--^odo6o6o6o6o6o6r~^c>6o6o6od 


od  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  — 


ON    ON    ON    On    0^    On 
— '    (N    ro    T)-    ir-i    VO 

OnOOOOOO    —    fNm'^iriNDt^OOONO-    r~lr^,    '^iriNDr-OOONO-    (Nr'-i^i/ivor^ 

0<Nr<-,  Tti/-,  \ot^r~t^r~t^r^t^i^r^r-~oooooocxioooooooooooooNONONONONONaNON 

On  ^  On  ON  On  On  On  0^  On  On  On  0^  ^  On  0^  ON  On  ON  On  On  On  On  On  On  On  On  On  0>  On  0\  On  On  On  O^ 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


105 


c 

o 

O 

o 

n. 

>, 

5J 

o 

;/5 

b 
3 

=a 

01) 

'''} 

_] 

3 
C 

C/3 
« 

"a 
a 

3 

■o 

O 


C/5 


a 

s 
o 

u 

ex 

-o 
o 


D 
T3 


o 


U 


•-2  -^ 
5  ^ 


—  ^ 


O 
u 

•a 

3 


3 
O 
u 

a; 

"o 
b 

« 


"5 

o 


3 

O 

a. 


—    \D   r~-   r^.   — 

^  o  r~^  u~l  r«-! 
(N    (N    —    —    — 


(N  cJ  rJ  ci   (^i  in  in  ir-!  ^d  >o  r-~  t^  r~  r~  t--^  o6  CO  t>  —  O  — 
—    —    —    —    —    n    CN    C-J    CJ    (N    C)    (M    r-i   c)    n    rj    cn    (N    r^.   r^.   r^. 


*^,    r^.    r*^    r*~,   r*~.    r^]    r^] 
*^,    r*~,    r**,    n-.    r^,    r*",    r^. 


r^  ~-^  c^.  r^  so  o  —  o^  G^  (^ 

—    Ooi— 'OOOcKoncN 
(N<NrJCNtNCNCN    —    —    CN 


—   \OONCNr^jr^r<-,   —   inTf\OOr<-.   cNr<-.   Or»".   oooo   —   lnmo^Tt 


—    ^    (S    ON    r<"/    ^O    r^i 

vjo  >.D  o  vd  00  r-^  r-^ 


—    vOI^-^tNfN'^r^,    r^.    CN    —    O    —    t^t^oom^rr-.    —    OOOOOO 
r--^    O    </S    i/S   <n!    ini    in    ir-I    U-!   in   </-j    in!    in!    Tt    Tj    Tt    Tt    Tt    -^    -^    Tt    -^    -^   Tt   Tt   -^ 


■r}-    —    in,    00    OO   O    00    00    \0    m,    ON    r»-.    m.    "Tt 

>.Dr^t^o6oNOONONONONr--^t^r--^r-~ 


mr^.   (^)   —   o^ON   r-fOO   —   r^-oooom'^m-^m 
c--^r-^r~r^Ndvbr~^i>r--^r-^vdvdvb'Ovdvd^dvD 


\0    ON    r^.    00 

d  <5  -^  ~ 


f,    -^    r^,    r^,    —    rl 

H  oi  cN  <N  ci  rJ 


[ —    m.    m,    m,    m,    m,    in,   r*-, 


f,   m.    Tl-    m,    m.    Tt    -^    m,   Tt    -^ 


m,   ^    T)-    Tt 


1-^.    -^    ^    m,   oo   O 
d   O   d   O   O   — 


CN    —    ON    00    O    — 

—  —  <D  d  <5  — 


—   —   —   rac4rO(Nr^.   '^-^m,   Tt'^in-^^'i-'^TfTtrt'^TtTt 


m,   NO    r^    CO    m,   r^, 


O    r^    r-    r^    00    ON    00    00    O    O    —    C-l    —    r<-,    ^    r<-.    r<-,    f«-.    n    r»-,    r«-.    (N 

—   —   —   —   —  —  —   —  rJrJ<N(N(Nr^rJr\irJ(N'r4r-ir-JrNi 


r<-.  oooor-  —  >£50Nr^>oi^.  NO 
Tt    -^    ^    in    n6   ml    Tt    T:f    "*    ^    i^. 


q  q 


oor^NO^r<-.    1^.    (NOO 
ci   ri   ri   (N   (N   c-i   <N   <N   ci 


00  r^  in  Tj  ^  (-<-,  c)  o   rJ  — 


O    "*    On    r-J    '*    CJ    r-l    CNl    —    (N    "*    O    r^.    tN    OJ    On    On    On    r^.    r^. 

r--^r~vdo6o^ddddoNo6ododo6odr~^r-^r-^r-^r~^ 


r»-.  CO  00  —  nD  00  NO 

r~  NO  NO  r-^  NO  'O  NO 


f.  —  cj  r^.  r^.  ri 

nO  NO  O  NO  NO  nC 


in  mi 

d  d 


<5cicicid>ci<oc>d:d>d:di 


d'd>(^<D<z><^<dd'C>d><Dd>d>ci<Dd'd>d>d>di 


00    CO    00    -* 


-*    — 


t~~  m,  NO  NO  r^  r--  r~  r~  m,  -^  ri  o   —  tj-  n-.  n~,  r^.  r^.  ra  —   —  0-4  r)  n 
<N  oi  c-i  ri  ri  ri  ri  r-i  ri  r-i  ri  ri  ri  ri  r-i  ri  ra  ri  ri  ri  ri  ri  ri  ri 


—  (^■^[^ri'^mmNO'-^in'^.  n  —  oooooo'nNot~~-'^c»^c<^q  — 
in   -^   in   ini   o   NO   NO   >0   ini   in   m   ini   in   <n   -^   xf   ■rl-   Tt   -^   "^   -^   "^   -^   "sf   -^ 


ovr-r~Nor^oot^ND 
rn   rn   r*S   rn   r<-,   r^,   r^,   r^i 


On  ON  ON 
^  rJ  r«~. 


^  in  NO 


5J 


o 
rj 


O  o  O  ^  r  1  r^.  •*  m,  nO  r-  00  On 


—  rJ 


"^  m,  O  r-~  00  ON  O  —  ri  r<-,  ■*  m,  vO  [^ 


^^f~-^-^^r^^^r"~r-~t^^^r~oocoooooocoooooooooooNONO^ONONONO^ON 


O^ONO^ONGNONONONONONONONONONONONO^O^ONO^ONO^ONONO^O^O^CO^O^O^ONONONON 


106 


Center  for  Nutrition  Policy  and  Prornotion/USDA 


it 
s 


o 

>^ 

ns 

Si 


a 


o 


a 
s 
o 

•v 
o 

a 

o 

E 

S 

o 

3 

rS 
°Z 

^^ 
c 
o 

<s 

H 


o    o 

2      J 


c/5 


o 


rt 
u. 


X2 
00 

> 


t* 


s 

LL, 


O 


OX) 

r^ 

c 
o 

on 

oa 

-a 

=« 

^^M 

? 

•n 

nj 

o 

S 

<u 

X3 

13 

o 
on 


00 

c 


00    <u 

^  s 


3 


o 


o 

E 

o 


^    S    ^  o 

c^     U     oj    — . 


■^    ^ 


O 


■3 

o 


Z    o 


3 
U 


OOOI^^r--    —    TfTt\Oi/^<NO    —    0000    — ^00<N    —    —    —    OOr-lOlr^jr^jf^)    —    r^,    (N 
(vi  -.;--—.  ^  c^i  oi  (N  ^^i  <N  f^i  oi  r^i  c~i  cnJ  —^  r^i  r-j  (N  <Ni  <N  cN  (^i  (N  r^i  t^i  oi  oi  oi  ri  <^i  (^j  (^i  ri 


0000000000000000000000000000000000 
ciooooooooooooooooooocicicJooooooooood 


ooddoooocJdcJocJdcJcJcJddocJoJoooJooooooodo 


0000000000000000000000000000000000 
dddddddddddddddddddddddddddddddddd 


0000000000000000000000000000000000 

0000000000000000000000000000000000 
dddddddddddddddddddddddddddddddddd 

000000  —  —  —  —  000000000000000000000000 


a. 


CN(N(N  —  —  —  —  —  — 


0000000  —  —  -^000000000000 


~    00000000000000000000000000  CD  0000000 


ON  —  t^>or-os^r<-iO^Ti-oaNOr^r--r~)o>n^r-~r^(NON^T)-"  —  —  ooonoooo 

r-^  —  —  do6r-~r~~r-^r~\dr<-ir<Sr4rnr<Sr4r^r<^rJ  —  r^i  —   —  do  —   --d 

fN  r<-;  r<-,  (-<-.  r^i  <^i  c-i  ri  ri  (N  o)  (M  (N  (N  (N  (N  (N  CM  rg  fN  (N  CN  (N  (^)  n   (^)  CI  01  n   —   —   —  O)  r) 


iorou^c>ONW^CNrnr^lOvr^t~~t^>OVO'Or^u-i>r)ThMD(^rnr<^r^'^un':i-r<'jrO(~nr<irnrn 
(N  r^  r^  r^  r^i  r^i  rn  rn  i-'S  r^  Csi  r^  <N  (N  oi  ^^i  (N  ci  oj  (N  oj  (^i  (^4  H  oi  (^  oi  c^i  cj  oi  r^ 


mooo^oo-^o>o>ONON\Oiri>n-^tn^vor~-oo^oooovO'OvDt^\oir)\oir^\or^ooCTv 
r^i'ri-T:)-Ttr<SrocNicscsrNicNirNir^r4r^ir^ir^CNirNirNicN(Nr-ir^(NrNirNir4(^ 


—  (N'*oo\ooooNr-r~vooNOOONOvoooooor-~oooNr-~oooovor-vo>n^>or-^r^vo 


—  0!^r^<Nr~-t~~r<-)oo-rtvoo   — ^o-*rnot^iJvOOONr--in<^inTj-mm>oO'*'^^ 

'^iriiri>oo6odo\dddoNdddost>doNCTN— 'dosdddovodoNOvddddd 


r~O0^^00^O^0000r~^rom^0•N^^Olnli^t--^~t^a^000^r-^0^^^0^000^a^00000^0^ 
rNir^rNir^ir4r^r4r4r^ir~ir4rjr^rNioirNirNicNir4rNicsir^r^(^rS(^rNicNic^c^r4(N(N(N 


^000  — ^mr-om  —  oor^,  r^oo^ooooir,  o   —  ro  —  —  ooTt-'^-^mr^Tl-^mt^w-ioo 


O^    O^    O^    0\    0\    0\ 

—    (N    r^,    "*    10    'sD 
I         t        I        (        I         I 

0000000   —  (^)r<-iT^m>cir-oooNO  —  oJr<",  -^irj^r-oooNO  —  o4r^.  ^u^vor- 
OOJr'^^>r)vor--r---r--r-~r~-r---r-~t~-r-~r--oooooooooooooooooooooNaNaNc3soNONOsON 

0\    0\    OS    OS    OS    OS    Os    OS    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    O^    Os    Os    Os    Os    Os    OS 


Nutnent  Content  of  the  U.S.  Food  Supply,  1909-97 


107 


1— 

T3 

a 

^ 

Q. 

>^ 

aj 

O 

3 

c<i 

bJi 

r/1 

1) 

_1 

3 

« 

-^^ 
_^ 
<u 

"a 
a 
s 

O 
O 


(Z3 


V5 
O. 

s 
o 
u 
DX) 

O 

a 

u 
O 


o 

3 


C 
O 

c 
£ 


u 


•^  ^ 


a. 


or)   —   —   —   I/-.  ^  vo  ^  r- 

^iDciciiiDcici  —  —  —  — 


o  o 


coo 


o  o 


oooooooooooooooooooooooooooooooooo 
ddddcJdocJddcJddddoddddcJcJcJodddoddoddcJ 


—    r^    r^    I/-.    O    O    ^    ^    O    vO    ■^    >/~i    f^.    1^.    >^.    t^    t^    "/"j    t^    w~.    -^    r»~,    Tt    r<~,    r«-, 

1/-!  ir-!  IT-!  ir-1  vc  I/-!  ■*  "*'  -*  '^  'i-  '*'  -^  ^  ■*  '^  '^  '^  ^  rf  ^  ^  -^  -^  -^ 


—    —    (NrJr^.    O)    —    —    fN 


O   ol   I/-,   00   O    O   ON   o 


r-ON  —   —  ri  —  c^OO  —   c 
—   —   (N   fN   ot   r-i   —   o   c)   ri   — 


O  —   r~-  oc  ON 

ON    On 


Ou^.  —   ooOoo-^NOoo^rir^.   —  OvooooON  —   csiriNO 

cici  —  <5<5<5<OC>C>  —   —   —   —  —  —  —  —  ri  —  —  ~ 

r)  o)  (N  r-J  r-J  CJ  cni  r)   (N  <N  c)  r^i  r-j  CNi  Cvi  (N  tN  cni  (N  CN  oi 


—  3Nor--3CONONONOr-JNO>/~ii/~.  ■rfr-~ON0O'^.  i/~.  NOoooon^OoO'Tt-^r^. 

—  —    rr-1    rr-',    Tt    -^    -^'    ^'    Tt-    U~i    Tt    -^    "*    •*    -^    -*    ^    '^    ^    T)-    Tt    Tt    irl    u-1    t/-.    ^    t/-,    U-.    U-! 


0^     r^.     NO     NO 

>/"!    i/~l    ir-l    i/~! 


d  d 


—   ir.   ooONOrlTt-Ttu",   NOr-ONO 
— ^   — ^   —   —  (N  ri  r-i  oj  cnI  cN  ri  rj  r<-i 


O  —  '^   -^ 

r*",    r*~,    r^,    r*-, 


ir,   nO   r-   oc   00   CO   O   —   —   (^i   —   tN   rj   re-, 
r^l    r<-]    r^.    c-i    r<-l    fi    Tt    -^    -^    Tt    -^    T^    -^    ■^ 


TtooNO'^fraocNi'^ 

r*~.    r*-,    (^j    (^i    - —    <^j    r*-,    r*-,    r^. 


00    nO    1-^.    nO    r-    O    Ol 
rr^.    '^.    ■rt    ■rt    ■rt    l/".    >/-. 


U-.  U-,  NOONr^.  '^r^rjvOooooONOor^r^r^ 
ir-1  u-1  ly-i  I/-,  vd   no   nO  r-~   r--^  r-~  r-~   r---   r-^  t~~   r~~  r~ 


O    r^. 


—  O  On  r-~  r-  o  r-i   NO  r^.  r^.  oi  00  ■* 
rNidoNONONONONo6o6o6ocr-^r-^ 


(^,  O  r^  W-.  CN  ON  { —  r^. 

r--  r--  NO  no  NO  I/",  t/-.  i/"- 


ON  00  NO  1/-1  1-^.  o  o  o 


ON  D  n  O)  00  r-  I/-,  On  CJ  —  u-. 


rt  ir-,  r^.  r<-,  t~--  i^.  r~-  NO  NO  "*  nC  ■*  I/-,  ir^^  r-~ 

r^  ^   ri  ci  —  r^.  f^.  f^.  r^.  ri  l/-,  i/^.  ly-,  ly--  -t  f^.  'rf  l/-,  ^  -^  -^  -^  r*-,  ^  ^ 

r-~r~r-~r~~r---r~-r~-r^r-~r--r---r-~r-~r~-r~-r-~r-~r-~r--r---r--r-~r-~r-~r--- 


r^  r~~  I/-,  "*  ^  —  00 

Tt    r*~,    r*~.    (-*-,  rf^.    r^,    Tt    ^    r*-, 


NO  ^  1^.  I/-.  O  O  NO  On  r<-.  O  O  1^.  r--  D  On  O  r<-.  00  1-^.  1/",  -^  O 

ONONo6Nd'/"!i/S>/"i"^i/~lNb^Ndi/-.  noi/-.  NONdr-^r~~r-^o6oN 


ci  r)  '^  —  o  00  oo  r^.  00  t~-  o 

odococodoNococodooocod 


vO 

r- 

ON 

■* 

r*~, 

r- 

n 

— 

r*-, 

fN 

— 

f^l 

r^, 

rj 

n 

D 

r*", 

"* 

-* 

•* 

^ 

'^ 

'^ 

■* 

"* 

^ 

r«-,  1/-.  00  r-~  t^  r~  LT.  r-i  o  r^.  00  00  00  o  ri  —  o  —  o  — 
•*"*■*  -^  "*■*  -^  "*  'S-  "*  '^  ■*  ^  ly".  ''■^  i^.  'y~.  ''■^  ly".  ""• 


C-)  ir-.  o  •^  t-~  NO  ON  ir-, 
u-1  ri  —  rJ  — 

nD  <0  nO  nO  nO 


OCT^>/-;ONNO   —  '^.  —   csno  —  GO  —   inr-JtN   —   cNir-, 

r^,    r^,    T^-    -^    —    i/-i    Tt    >y~i    IT",    -^    r<-l    r^i    r-i    tN    CN    oi    —    nS    —    —    —    O 

nOnOnO^nCnOnOnOnOnOnOnOnOnO'OOnOnOnOnDnCnC 


I/-,  t^  >/-,  O  NO  r^  NO 

ON  On  On  d  d  d  O 
i/~.  ir,  U-,  NO  NO  NO  NO 


>- 


C^  O^  O^  C^  G^  0^ 
—  ri  r*-,  Tt  W",  M3 

C^OOOOOO— -r^lr*-,  Tti/-.  ^r^COONO  —  (Nr^.  "^i/".  ^r--CCO^O^C^l'^.  -^i/".  ^or^ 

C>O^O^O^O^G^C^O^G^C^a^O^C^C^O^O^G^C>O^C^O^O^O^C^a^O^O^C^O^O^O^C^G^O^ 


108 


Center  for  Nutrition  Policy  and  Promotion/USDA 


3 
G 

'-M 

s 
o 
u 

u 

C3 
<U 
>> 

-O 
■** 

1/1 


a 


o 


V3 

a 
s 
o 

o 

a 

u 
o 

•«* 

S 

o 


e 
o 

u 

rJ 

pa" 
s 


H 


h) 

3 

tj 

O 

c/) 

1) 

C 

3  > 


o 


C3 
[1, 


C/5 


O 


o  S 


S  c«  -g 


-a  "53    o 


»J 


X)     c« 


^    at) 
°  I 

$5   «J 


S  'S 


> 


3 
CQ 


o 


o 
E- 

■^  ~?i    ^  o 
ra    y    OJ  — 


t/5 


M 


3 
u 


^  a 


i3 
o 
E- 


§2 

Z    o 


u 


>- 


1) 


oooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dodooooooooooooodooodoodoooooooooo 


dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


ooo   —   —   —    —   —   —   —   —   —   —   —   —   —   —   '-   —   —   —   —   —   —   —   —   —   —   —   r-i   —   —   —   — 

dddddddddddddddddddddddddddddddddd 


mr<-i'*(N<N   —   —   —   —   —   —   —   —   —   —   —   — ^„__^^^_^^^„^„   — ^„^_,„_________^_   — , 

dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


0^     0>     t^  (^  ON  On 

—    CN    r'",  ■^  1/^  vO 

I          I          I  I  I  I 

O  O  O  O 


OCNirnTi-u-i^r~r^r-~r---r-~r-~r^r---r~-r^oooooooooooooooooooooNCT\ONONONONONON 

O^O^O^C^O^O^O^O^O^O^O^O^O^O^O^O^O^O^O^C^O^O^O^O^O^O^O^O^O^O^O^O^O^O^ 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


109 


c 

t) 

3 

O 

O 

a. 

>, 

to 

o 

fc 
n 

<^ 

ai) 

C/l 

ii> 

-1 

3 

« 

•a 
"5 

"a. 


13 
O 

a 

iri 


c 

s 

o 

u 

on 

■o 
o 

;2 

o 


© 


3 


O 


_3 

13 
U 

z 

es 
H 


3 

-a 
o 

Q. 
u 

Q 


0^ 


tn 

^     ON     (^ 

o 

^o  r-  ON 
\o  >o  >o 

U 


_1 


o 


3 
O 

a. 


> 


ON     ^     l/~l     ^ 
K     MD     l/S    -^ 


r---vOMD>^ir-.    \00^— 'O    —    —    CNr^i"*^ 
r«-i    r«-l    r^!    r^i    r<-i    r<~]    r<-i    -!t    '*''*'    -^    ^    ^    ^'    ■^' 


"^   ■^   ■^    "^    "*    ir-,   i/~i   i/S   >r-,   iX   U-!   in   iri   ir-! 


lo  CO  ci  CO  r^  ^  ^ 
■^  '^  '^  r^i  r^i  r^i  f^i 


[~~  i/^  (N  r<-i  O  r^  O 
r^i  't  TJ-'  Tt  Tt  -*  '^ 


-*  ^'  -^  -*  ■*'  "^  r^l  '^  Tf  '*  ■*  -^  ^'  Tf  Tf  Tf  '^ 


vOM^r^-.    m's0^r<-,    r<-,    CJ    —    (>4CNOO    —    —    —    —    OOOOvOOOOOO 

rNir<ir4r^rJ(NcNr^<N<N(N(N(N(No4CNi<>ir4rJriri   —  —  —   — 


r-~r--r^r-r~or-~r^r- 


O^OCN^^-^mosm   — ^(NiTjOONOn-^o   —   oo   —   lO^o^vOOoO^ooiTir-i   — 


r^.    'i-    -* 

r^  r~-  i^ 


(-<-,    ri"i    r^.    CJ    (N    <vi    CJ    CN    (^J 


Ov    CN    On 
NO    O    (-<-i 


0>/^r^.    —    ONONNOtNi/-i"*OCNm<N    —    O^Or^'*<NOvr^.   viooOOnO    —    r^,    r^, 

t~--ONONONo6r--o6r~^vOND\ovONDNDiriiouSvo'/~!^^u-^>ri\o 


00   ON   r-1   NO 
•^   Tt   iri  in 


m  00   ^ 

ON    o    — 


•^NDOrnONinin^^-ONTtt — 

cNCNrf'^^>riNdNdr~-'[~~ovON 


(Nt^ONONNONOOOO"*NOr<^mmNO 

O   O   O   —■—■'--   —   r-i   c-i   r~i   (N   r«-)   r^!   r»S 

^-^^   —  <NrNir4(NrNltN(NrJ(NtNr~irNi<NtN 


ON   i/~j   —   O   in   i/~>   00   r»-. 
—    ONo6^nl^r-^0    — 


0  00  O  O  -* 
oi  r-i  ri-i  c4  Tt 


(-»-i  CnI  NO  r«-i  On  00 
in  in  in  NO  NO  NO 


O  r^.  00  NO  O  m,  n 
r-^  r-^  r~  o6  ON  ON 


' —  r-  m;  r^, 


'i-     CC     NO 
nCNCNlOllNCNr^CN 


inr^iO'^    —   ONON    —   tNr^,   t^r^"* 

H    r^!    (N    -^'    ^'    On    -^    "*'    r^i    —    O    O 
■^    "^    '^    '^    '^    r^.    m    i^.    <^.    <^    r^i    <^i 


r^i   NO   ■^    ■^   NO   <^.   mi   m 


oor-~NOin'*r^iCNi  —  OON 
r)  c)  c-i  <M  <N  CNi  CJ  r4  r)  — 


■x|-rNiinjNO^ONinoor<-,   r^mc-NlON 
odp-^\bin(-<~ic«~]r^(N  —  —  —  o 


r»-lCNlI^00000N0NON000000ONONOON00O00000N0NONONON0N0N(N    —    —    —    CNCnICN 

r^ir<irNi(NcNrNicNir4<NH<N<N(Nr^rJ(Nr<S(NrNirNirNicNi(>i(^ir^r^i(^irn 


OOONON'^r^jO    —    O    —    — 


OOnOOOOOnOOnOnOOOOOnOOOOnOnOnOnOnOn 

— lo  —  — ^  —  —  o  —  od  —  —  —  —  o  —  —  —  dooooo 


rNir^r4rJr<-iin.  NONONDinONONONONor^t~~r-~r--r~-r--r-~r-~oooooNONONONONONOOO 

ddddddddddddddddddddddddddddddd  —  —  — 


-^(N    —    —    OJOlr^.    r^r<-i    —    for<-ir<-)r<-if<-,    (N 


r-.   oi(N(N(N   —   —   —   — ■Ommr'-, 


r<-j    r<-.    r<"i 


ON    On    On    On    On    On 
—    OJ    r^.    -*    m    NO 


On 
O 


O    O    O    O    O 
CNl    r^.    -*    in    NO 


O  —  nr^,  '^inor^oooNO  —  oir'".  -^mNOt^oooNO  —  cNd  ^inNor^ 

r--r-r~r~-r~--r-r^r-~r^r-~cooooooooooooooooooooNONONONpNpNONON 


OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


110 


Center  for  Nutrition  Polig  and  Promotion/  USDA 


■a 
s 

G 
'** 
S 

o 
>^ 

IS 


a. 


o 
P 

J3 


a 
s 
o 
b. 
&c 

o 

"a 
E 


o 
s 

.Q 


e 
o 


H 


3  >     S 


o 


o 

H 

crj 

OX) 

:^ 

T3 

c 
o 

o 

o 

Xi 

c/5 

=a 

■o 

^ 

^4— 

^ 

T1 

(IJ 

o 

Sg 

!U 

^ 

XI 

rt 

'      M) 
°    I 


X 

00 

OJ 

> 


3 


o 


(D 
O 

E 

o 


00 


5 

[1, 


(U      OJ 


4— • 

O 


Z    u 


CO 

s 


13 


^ 
o 


5U 


_J  ^   _J   _^   _;   __■  ,^i  <-^  (^j  (^i  (-g  (-^i  (^j  (^i  (-sj  oJ  (>i  (-si  c^  (>i  c^i   H  r^  r^i  <N  (N  (^i  H  H  r^  r^i  <^i  c^  CN 


'*  —  ooov-ivr>i^i^i^ooooooooooQOoor~r^i^r~t^r-r^t^r-~r~t~~i^t^oooooot^oo 

_;_;_:ooooooodooooooooooodddoddoooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


dddddddddddddddddddddddddddddddddd 


r^\OVD^r<-)<N(M<N(N(N    —    Ol    —    -^    —    —'04— '    —    olr-lrJ    —    —    -^-^    —    —    —    -^    —    —    -^—« 


r~lrnOror~-iriiri>rirt>riv£3oo'-c>t^t^r~oooor~\DinvDT)-rn-^>r)in-<:fir-ivo>/-)io>OM3 

lO    v^   »/~i    T^    c*^    rn    r<^    rn    r^i    r^i    r*~,    r^    r^,    r*-,    r*^,    r*~,    r",    r*^    r«^    r^,    r^,    r^*    r^*    r^j    (^,    r*^    m    r^,    r*^,    r<"l    r<"*    m    r*^    r*"i 


t~-^O^^D^^OO^OO^a^O^O^O^O^O^C^OOOO^OOOOOOOr~~OOO^C^OOC^O^O^O^CT^ 

ddddddd  —  dddddddd  —  — ^— ^d— ^ddddddddddddd 


m(^O^r~^0^^0^0^0^00000^0^00000000^0^0^0^0^0^0^0^0^0    —    ^-i 

_;^_:_;_:_:ood— ^— ■  —  —  dd  —  —  —  — ^  —  —  — ^ddddddddd— ^— ;— ^ 


VOm' — ^O^OOO^O^C^O^O^O^O^O^O^O^O^O^O^CJ^O^O^O^O^OOOOO^OOO^O^O^O^O^O^O^ 

^^^odddddddddddddddddddddddddddddd 


00O^^m(N    —    — .— 'OO— 'Ol    —    —    <N    —    04fNlr<-immr'^m"^"*u-i"*rO'*'*r<-,    r<-,    r<-i(v-, 


00    O    ^ 

d  — ^  — ^ 


r-rn   —   tNmmrslrnin'*mm(NTl-r<-i(NTl-oi    — ^r^,   (Nr«-,   olOO   —   rocNtN(Nr«-) 


On    On    On    On    0^    ON 

— I  tN  m  Tt  in  NO 

I      I      I      I      I      I 

CTnOOOOOO— 'r-Jr'1'i'>/-iNOr^OOONO    —    fN'^^"i>i-/i^i.^i-iN'_'^^Ni'iT>'iNiJi^ 

Oo)r<-iTtin\or-r~r--r^r-~r--r--r-~r--r-ooooooooooooooooooooo\OsONONONONONON 

On  On  On  OS  On  On  On  On  On  On  On  On  O  O  O  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On  On 


Tf  «0  NO  t^  00  On  O 


(N  m  -rf  lAi  NO  r^ 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


111 


3 

a; 


C/3 

a 

3 
o 
u 
0£ 

o 

O 
•«' 

E 

E 

o 

-a 

*J 
3 


U 
O 

a 

C/2 

o 
n 


o 


i  ^ 

^1 


00 
OJJ 


C/1 

U 

« 

O 

>^ 

-O 

o; 

u 

0) 

0* 

V5 

•^ 

>> 

a 

a 

y. 

3 

'-1 

3 

V5 

T3 

-o 

o 

a. 

o 

«M 

Urn 

• 

a 

!/3 

Q 

h- 


U 


•i;  -^ 


H 


3 
O 


u~,    OC    —    CN    o^    ri    ir-, 
'    OC    Tf    ^    r^'. 


oc   -Tt   ri 
CI    CI    o> 


n  ^^  o^  a^  ^  c>  —  -:t  u~i  o  r~  i/~,  ir~,  00  n  ^  ^  c)  vo  00  o\  i/~. 


^   O   i^ 


rj   rj   rj   (^)   fN   ri   n   rj   ci   n 


-*   ■* 


—   —   O  CJ  cj   —   sC   —   o  -*   —  o)  —  n   r~   —  ir,  >/-,  ■ —  i/-,  r<-,  oo  r^.  o  O   —  —  o^  ct>  3^   r-~ 

^,     ^/^.     ^,     i/^,     ^<     iT'.     IT'i     \0     ^>     ^     ^     ^     ^     <i     ^^     "^     \0     ^     '^     "^     <i     V^<     "^     '^     ^     <5     "^     V^,     ^,     ir,     IT', 


O   r<-.    — ^    -Jt    CJ    ^    ri    Ol    —    On    r^    r^    ^    Tl-    K-,    \0    I/".    ^    ^    1-^.   CI    o   O 
1/-1    !/■!    i/S    ir^!   \d    >r-i   u"i   iri    ir-!    Tt-    Tt-    •^    Tf-    T}-'    -^'    Tt    "^    Tt    Tt    -^    "^    -^    rf 


On    CO    ^    i/~,    L/~,    V~;    i/".    i/",    ly-,    I/-,    I/", 
f^~<    f^i    r*~,    r*",    r<~.    r^,    r**,    r*~,    r*~,    r*",    c*", 


ononoo  —  ^oot^^"*oofNOcNior~-(N 

(N    CN    r^:    r«-.    r<-i    r<-i    r<~.    (^    (^    r^,    m    r^.    f*-i    m   r»~i    r^j    r^ 


ci    ci    ri 


■*    ^    '^    -*    '*    ^    '^ 
<^i    r^,    r»~,    r«-.    m   r«-i   f, 


r^,    r»-,    C) 
r^,    r^,    r<-, 


r^,   r^j    r<-,    r'-. 


ON    "^i    t/".    r*",    ON    'O    ^    v~i    O    l/~i    ^    f^.    r^i    —    C^    -^    r^-    00    00    O    f^'    C-1    i/~l    r*",    O    r^ 

cJ'^^oooNONONONONONododooododododr-^r-^odooooododoor-^ 


ON  —  O  00  O  —  — 

r-^  od  od  00  00  00  o6 


O  r<-.  NO  NO  i/~.  O  r^.  r~  ON  CJ  r^i  NO  00  C)  C)  "^  ^O  r<-,  ir-,  t^  ON  On  CJ  O  On  —  —  1^.  r<-.  r^.  ^  \0  t^ 

cicicir^l'*i/-!i/~li/Si/-;NDNDNDNdr~^r--^r^r-~^ocococococONONo6oNONONONONONONON 


o-*0   —  TtoOTtNOON^cJr-ONr'-,  ci-*r-~ONONOciTi-t^oooNi^ONOONOor^ONOor-~ 
ir-;TtTt(^,  cJr<-li/-li/Su~.  NONdi/Sor^r-~r^r^r~^r~-ooo6ododo6o6oNONOONONONON 


Cl   —  oo  o  r^.  r--   — ^   r^   — ^   1/-J  1/-,  I/-,  U-,  On   u~.  ON  -^  ON   "^  o 
r-^    On    On    ci    ci    ON    r^    nD    nD    i/~l    ^    -^    r«-l    ci    ci    — ^    —    O    O    O 

—     —     —     CICI     —     —     —     —     —     —     —     —     —     —     —     —     —     —     — 


NO    —    ■*    O    >/~.    O    "*    —    00    I/-,    (-<-,    cl    —    On 
On    On    00    00    r~^    r~    nD    NO    I/",    irl    I/-.    l/-i    1/-,    T^' 


n-,    OOOC)0000^-r)-C100NOOi/~ii/^Tf    —    r--0OONr«-,    CIOOOO    — ^W",    iriNOu^.    nOOi/~.    ir-, 

—    O    O    —    ri    -^    nD    nO    NO    Tf    i/S    Tt    '^    "*    Tt    -i:!-    -^    'a-    f^i    '^J-    -*    '^    -^    "*    "*    ^ 

Cl    Cl    Cl    CJ    Cl    Cl    cl    cl    cl    ri    Cl    Cl    Cl    Cl    Cl    Cl    Cl    Cl    Cl    Cl    Cl    Cl    CJ    C^    CJ    Cl    C4    Cl    Cl    CJ    CJ    Cl    C4    d 


CI    •*    r^.    On    CI    —    Cl    —    n",    -;t    Cl    C4    m    Cl    "i"    r<-.    CJ    r»-.    C^    Cl    '^    -*    "*    -^    i^.    tI"    r<-.    <-<-,    cl    Cl    C^    Cl    CnI    Cl 

ci  Cl  Cl  —  ci  ci  ci  cJ  cJ  ci  ci  ci  ci  c^i  c-i  ci  ci  cj  cJ  ci  ci  cJ  ci  ci  ci  ci  ci  ci  ci  ci  ci  ci  ci  ci 


r-r--oocir~ONNONOoONONONOooooOi^.  ^nonOi/".  NONor-   —  —   -^lt-.  r-ON  —  o  —  cii^, 
--    --    —    ci    ci    r<-i    Tt    "^    -^    Tt    Tt    •^'    >*    Tj    ly-i    ir-1    iri    ly-!    iri    >y-;    ir-j    U--1    iy~l    NO    NO    NO    NO    NO    NO    r^ 


-*0OON    —    ONOOr^.    t^    —    OOOOCI^^OnOO 

r-^Ndi/"!r^r~^odoNONONr-~cdr-^r~r--r^Ndr-^ 


ON    ' — ^    LT-.    r^,    O    ON    LT.    i/">    (^i    NO    '^    "z^.    Cl    r*~,    r^    Cl    O 
NONONONONOi/^Vii/^iiy^,    -rt-^-^-^-^-^-^"^ 


ON  ON  On  On  On  On 
Cl  l^.  ■^  I/".  NO 

ON  o  o  o  o  o  o 

O  Cl  r^.  Tt  ly-,  NO  C~ 

ON  ON  ON  ON  On  On  On 


—  Cli^.  -:tw,  NOr-OOO-O  —  Clr<-,  rjir-,  NOr~OOONO  —  C~lr<-,  -^iriNOr^ 

r-r--r-~r--r--r~-i^r-~r-ooooooooocoocooooooooNONONONONONONON 

OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnO^OnOnO^OnOn 


112 


Centerfor  Nutrition  Polixry  and  Promotion/USDA 


s 


e 
o 

u 

3 
U 
O 

a 

o 

U^ 

a 
H 


h) 

3 

u 

O 

c/l 

li 

»— < 

C 

so 

3 
CO 

OJ 

C/5 

=« 

OJ 
c/5 

c 

OJ 

n) 

r) 

H 

c/) 

m 

:^ 

, ^ 

■n 

c 

lU 

o 

■W 

rt 

ji.i 

OJ 

OJ 

01 

(T) 

o 

o 

X 

3 
C 

CO 

^ 

T3 
CJ 

e 

=« 

3: 

o 

Jg 

"3 

;« 

Crt 

h 

r^ 

O 

O 

&o 

c 

^ 

r" 

-B 

rt 

CO 

OJ 

^1 

Ll. 

-^^ 

o 

<u 

1 

&1I 

01 

>, 

a 

a. 

u> 

3 

3 

■o 

CQ 

O 

o 

<M 

73 

cr 

o 

;:i 

1- 

O) 

,C 

■^d 

OJ 

o 

J= 

■*rf 

O 

c« 

o. 

3 

<U 

t/3 

L. 

u 

or 

rt 

OJ 

■w 

t>0 

§ 

> 

H 

«M 

h 

y 

^ 

Cu 

o 

n 

k« 

aj 

•w* 

03 

00 

OJ 

•a 

OJ 

s 

C/5 

s 

U 

o 

o 

j= 

m 

i 

^ 

o 

Q. 

3 


o 


o   i: 
Z    o 


E 


OJ 

>- 


— '    C\    r^\    r^    r^\    r-\    r^i    r^i    ^    r^,    r<~,    <>\    t^,    c\    C^\    c\    r\    c\    c\    ^i    r^i    r^,    r^    r^    r^)    r^,    ^    r^    'T^t    r^i    r^,    r^,    r^,    rr^, 


■^    ■^    ■^    rn   n^    r^    Tt    -^    Tf    Tt    Tt    ^    -^    '^    '^    -^    r^j    r^    rn    (^i    ^»^    r^,    r»~,    r»-,    t^    r<^    rn    r^j    r<-,    r<^    ro    r^i   r<i    r<i 

ciooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
dodddoooodoooooodooooddoooooooodoo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


O  O  O   —  r^  ct  o)  CJ  r4  r^  r^  ri  C4  r^  (N  r)  o)  r-i  (N  <n  (N  oi  (N  <n  rj  c~i  c^t  o)  oi  r^i  (n   —   —  — 

dddddddddddddddddddddddddddddddddd 


cdddddddddddddddddddddddddddddddddd 


dddaNo6r~^r^r~^r-~^r^r-^o6r--^r-^r~^r~-^r-^r^r-^r--^r-~^r--^r-^^b^r~r^r~^r^r~^r--^r--^^^ 


rn  r»i  r«->  c]  ri-i  rn  fi  r<-,  t-i-i  ri-l  r<-]  r'S  r<-]  n-,  <-K  r<-i  r<-,  r-j  r*-]  rn  rn  (N  C^i  oi  oi  CN  (N  (N  tN  oi  tN  oi  oi  (N 


OnOOCTvOOOvOOOOOO    —    OOOOOOO    —    OOOOvOOOOOOOOO 

odd— ^  —  d  —  —  —  —  —  —  —  —  —  — ^  —  —  —  —  —  — ^  —  —  d  —  —  ™  —  — ^  —  —  —  — 


ooon  —  ooor^>o\o\o^\D^Dvo^^oo^or--'^r-~vDvoo^'OO^r^'sOr-~t^t-~oo 
od— ;— ^dddddddddddddddddddddddddddddd 


ir-jr^cNi/^(N(N(NOOOaN  —  ooNavosONOOooo>ONr^oor--\or^vo^^r-~r~~t-~oor~~ 


^rlp-r-~^~r-vovoI^'^or~r^oooooor^^~ooooo^o^o^ooo^o^o^oo^^^~ooo^ooooc^o^ 

'*in'*r4    —    OOOOsOOOOOOO    —    —    —    —    <N    —    —    (N(N(N    —    —    —    —    —    "    —    — 


r^ir^ir^,  1/-,  inin\ot^r^r-^r~-oooooot~~r~oor^r-c<or^r^oor^t^^ir^,  ^^oor^oor~-oo 

dddddddddddddddddddddddddddddddddd 


On    On    OS    OS    Os    Os 

—  r)  d  "*  u-i  NO 


OS 

o 


o  o 


o  o 
in  NO 


—  oJm-Tfu-iNor^oooNO  —  o4m'*u-iNor~~cx)OsO   — ^<Nr<-j^inNor~ 


r^t^t^r-~t^r-~t^r~r^ooooooooooooooooooooaNONONavONO\os 


Os    Os    Os    Os    Os    O^    0\    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    OS 


as 
Os 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


113 


CS 

u 
_^ 

_>^ 

"a, 

a 

3 

o 


C/5 


C/5 

a 

3 

o 

-O 
O 

o 


o 

3 


o 
u 

E 

e 


H 


c 

o 

en 

-1 

O 

■o 
o 

u. 

a. 

>> 

u 

o 

3 

<^ 

Oil 

(A 

<1) 

-J 

3 

so 


o 


u 


5  s 


o 


>- 


or^ovcjcvovooo'^oo  — 


—    vOirivoONOsoOt^O 
o  o  — 


—  —  —  —  —  —  —  —  —  rJ  (N  (N  (N  (N  tN  (N  (N  ri  n  r-j 


r^.  0^  t^  \0  t~-  —  r-1  "Tl-  O  r4  ir-,  r'-,  r^, 
— '    r^,    Tt    -rt    ^,    w~,    ir-,    \d    <i    ^    •^    \0 

r4  r^  ci  (N  r^  cN  c)  rj  r)  <n 


00  r~;  p  MO  r^ 

o<  o^  — '  —  — 


r-  o  o  i/~j  r^  i^.  — 

tN  oi  CN  (N  r<-i  rJ  -* 


^/~> 

00 

n~i 

00 

r~ 

r^, 

n~, 

(N 

<N 

r<~, 

r^, 

(-<-, 

n-i 

<N 

r^, 

^ 

^ 

r*", 

(T-,  -st- 


ir-. -*>OOoo  — '  —  00C^O^'* 
r^!  CN  rn  (N  (N  n-;  (T-l  tN  (N  (N  CN 


—  ol  —  n-,  I/-)  -tI- 


r<-,  n-,  OJ  (N  C-1  — 


OOOOOsOOOCOOOOOOOOOOOO 

—  —  —  —  oooooooooo 


r»-liri\OCTv    —    —    —    —    OO 


t^ON<Nmr^ONO>o(N  — ^r^.  ooooooooNm"*(Nin(NOoo 

ONo6ovONONodoNo6ododo6obr~r-~r~^^^vd^Mbvd\b\du~i 


<N   —   o   —   —   n 
—    CN   rK   -^    iri   u-i 


-^  ^  ci  ^  —  ON  a--  ctn 
>/S   iri   i/S   >/S   >/~i   "^   "^   ^ 


O   —   —  ooooor-i  —  n-,  ciONr^  —  oooo 


O^    0\    0\ 


4) 


o 


■^   u-i   \o   oo 
o  o  o  o 


r)    r^,    Tf    'rf    tr;   ir,   \o   \D 


r~r~oooooo  —  —  —  (N  —  —  —  —  —  —  (N(MoJ(>4 


C-)    Ch    00    -^    CN    1^,    r<-,    >n    r~ 
ri    —    —    —    —    (N    (■'"i    r'S    (■<-, 


ONONir,  cjir,  I/-,  1/-,  ooonooonO  —  r^,  ^n^,  ooooa^ooooooa^r^r-- 

r<-,    r<-,    r<-\    ■rt    ■rt    -^    -rt    -^    -rt    ■rt    ■rt    ^A    K/~,    IT',    ^,    ir{    iri    KT,    tr-,    i^i    >r',    ^,    tj-^,    ^,    iri 


0\    ci    '-^    (^,   ■rt    Ci    —    ci   <zi   a^   o^   o^    o6    o6   o6    v~    r-^   ^    ^   ^    ^    i^'   '^^   ^,   •^    •^   r^i   r^'   f^,   r^'   r^i   <^i 


—  o 


r-  vo  r)  r^i  r-  o  00 
o6  00  od  On  O  oi  rj 


ON    —    SOOO    —    rJ<-<-,    Or"".    i~^.    On    —    —    OnO    —    ONOI^NOr-r^OO    —    oooo 

ri  ri  ri  —  ri  ri  ri  ri  c-i  fN  —  (N  csi  —  rj  cN  —  <N  —  — ■  —  —  —  cN  —  — ^ 


r  1  r<-,  --  O  -^  -^  "^  "*  i/".  NO  i/^  u~,  i/~,  u-j  r~  O  in  </~.  ir-)  u-1  NO  NO  NO  r^  NO  'O  NO  !/■".  "Ti  ly-j  ir;  iTi  ir-i  iri 


oo  oo  ON  —  U-,  r)  r-~  r-  00  NO  r^  NO  r^  00  ON  o  —  ri  ri  r)  ri  ri  (■<-,  ir,  iri  o  r~  00  ON  o  o  —  —  r) 
O  o  O  — ■  — ■  ri  ri  r4  ri  r-i  ri  ri  ri  ri  r-i  <^.   r^  r<-,  r^,  (r-,  r^,  r^,   r<-i  r^,  r^,   r-i  rn  r^i  r^-i  -^  "*  ^  tj-  "^ 


vov-inooo-^p^ONNOomr^ONONr^-^r-Nqn-^r*". 
NdNdNdr-^r~^odo6o6odo6o6r~^r~^r~r^r~r--r-^r-~r-~r-- 


On  On  On  On  On  On 
—  n  r»-.  -^  u-i  NO 


—  —  ON  ON  r-  i/~.  r^i  r»-,  ri  r»-i  in  rj  n 

[^C^nOnOnOnOnOnOnOnOnOnOnO 


O  —  rar^.  -^mNor-ooONO  —  r^c''.  'st-mNor-GOONO  —  rir^,  -^m,  Nor- 

_,..     ,     ,._r^r~t^[^i^r--r~r--r~i^oooooooooocooooooooooNONONOvONONONON 

OnOnOnOnONOnONOnOnOnOnOnOnOnOnOnOnOnOnONOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


On 
O 


o  o  o 

n    r<-,    T^ 


o  o 
in   NO 


114 


Center  for  Nutrition  Policy  and  Promotion/USDA 


ns 
a» 
S 
_G 

B 
O 
u 

c« 

Ln 

a 
>^ 

u 

>^ 

"a 
a 

s 

■a 

o 

a 


a 

s 
o 
u 
ot 

o 

u 
o 

s 

E 

o 

S 


e 
o 
u 

B 

.2 

B 

ca 


a 

H 


3 
00 


o 


03 


> 


5 


t/) 

n> 

3 

o 

O 

c/) 

<u 

S 

i2 

. 

c/5 

OJ 

t« 

=a 

C 
O 

Ml 

:^ 

C 

0> 

o 

.^^ 

J= 

OJ 

o 

o 

^ 

o 

<^ 

OJ 

^ 

^ 

■rn 

(IJ 

O 

!g 

OJ 

'    1 

o 

rtl 

J 

1 

00 

u< 

c 

n 

,c 

e 

on 

<u 

00 

fU 

J3 

c 

'i 

3 

3 

ca 
o 

o 

OJ 

O 

s 

o 

o 

fU 

60 

T3 

11 

D 

s 

O 
1^ 

^ 

o 

Q. 
•a 

c 

P 

o 

Z 

1/5 

2 
u 

O'TiTj-r'-,  ooooooooooo\aNOO>a\ONOOoooooooooooooooor^oooooooooooooooooo 
osi_;--;_;oooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooo 
ooooooooooooodooodoooooooodooooooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooo  —  —  —  —  -^  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  — 


^„_^_^_^ooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


cNvovDoooONtNOr^iri-^ONio^cNCNiocNOr^-o-  O  <-<-)  —  TffNi  —  -^r^mvciriir^ 
00  od  o6  r~~  'O  >/S  ^o  vd  "/^  vS  uS  I/-;  >/S  vri  iri  >/-]  i/S  i/S  iTi  Tj^  Tt   Tj-  -^  (^  r^ 


oo^ooo'*omr»-i  —  n-)<Nmtsc<i(N— 'cs— 'Or~t-->rir«^ONOsa>ONQOooooavCT\oooo 


—   —   —  Hc^  —  c4^^^^^^i^^i^^ic^i(N^^^<N(NcN^^i^^i^^o4r^^~^^^ir^i^^Hcj^^i<^ 


—    (N(N(N    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    — 


u-iinvot^'/-im<Noo\r^^ost^'0'/-iio\0'*^</-i"*<N(NoasOooooa\0  —  —  —  o 
ONOor-^^MDMO^duSiriirSiy^iovriu-iir^iniriiriiriioiriini/Su-i'^u^ 


</-)(NTl-r<-,  ooOCT>OooooON<N   — ^m<N<Nin-^>n^-^mu-i'O'a-r«-ir^00Or<)fNm(r-ir«-i 


do  — ^  —  —   —  r^r^r^ioJCNr^ir^r^ir^r^irNir^iHr^ir^(Nr^cN(N   —   —  —   —  r^ir4cN(Nr^ 


0^    On    c^    0^    0^    ^ 
—   r-J   ro   "^   >n   \o 

l:^000000   —   (Nn-,   Tl-i/-i\Or-OOONO   — ^o)m   -^i/^.   vOt^oOONO   — ^rjr'-,   -*u-)\or^ 

OCNf,  Tt>/-i\Dr-^r~r-~r^r--r^c--r^r~-r--oooooooooooooooooooooNONONONONC>t>o 

O^    O^    O'y    0\    0\    O^    O^    O^    OS    O^    G^    O^    0\    OS    O^    O^    O^    O^    G^    O^    O^    O"^    O^    O"^    O^    O^    0\    O^    O^    O^    O^    OS    O^    O^ 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


115 


'a 

O 

'd 

a. 

>. 

Cfl 

o 

2J 

V5 

P 

=X 

W) 

o 

n 

_J 

c 

2 

a> 
>> 

■O 

V 

<w 
U 

"a 
a. 
s 
1/1 

■o 
o 


en 

a 
s 
o 
u 

•O 

o 

a 

u 
o 

•;? 

E 

E 

o 

3 


S 
O 
u 

S 
o 


H 


o 

■o 

O 

c 
>< 


Ml 


£3 


U 


-J 


4J 


^      = 


>■ 


—    O    rJ    r^    r^.    r<-,    rJ    CC    !>    O    -*    r«-.    CJ    ^    r^    00    CJ    —    O)    1-^.    -* 

rr-i  a^  \o  • —  •^   i/~.  w~,  w~,  v/~,  r--   —  ri  ri   (N  oi  r<-i  Tj^  Tj^  '^' 

r^.    n    n    r«-.    r^i    r''.    r»-.    (-<-.    r«-,    r<-,    •rl-    ■rt    T)-    ■r)-    Tt    Tf    rt    "!t    ■^ 


o-Ttriocor-ooooou", 

*/*,    i/^*    i/^(    i/~.    ly",    i/^,    i/^    i/~j    i/~*    I/", 


>X    ir-,    ir-,    t/^    ly-i 
i/~,   in   m   i/~,   u-, 


00    r^. 

r>   ri 


^^ioOCT^o^o^Ooda^o^o^odo^ododo^ocr^oco6vd^~^r^^^r--^r-^^~r-^t^^-^r~ 


^   "*   '^   ^   u-i  ^  '^   -^  i~^i  "^^  |~". 


r*',    r^.    r^.    r*~. 


<NfN    —    —    vOMOiy-i-^^r--,    CN    —    OOOOOOO 
rr-i  r<-l  r<-i  r<-i  ri  oi  cj  ri  rJ  rj  CN  tN  rJ  (N  ri  (N  fN  rJ  cN 


r^    O    rJ    ^    ^    O    i/~i    iy~i    W^,    ir^,    r^,    n    r*"-    r^,    r^,    r*-,    r^,    n",    f^.    O    —    ^    ^    ^    O    0>    ON    Ov    0^    O^    0^    00    00    00 

—  rJrJr-iririrJrJrJrJrJr-ir-ir-iririririririririrJrJri  —  —  —  —   —  —  —  —  — 


ri   -*   u~.   vO   vO   vO   O   O   i/~.   i/~.   1/".   1/".   u".   u".   u".   i^.   1/".   i/~.   i/~.   "^   "Tf   -Tt   i/~.   •^   "*   "^   "Tf   -^   -Tt   -Tt   Tt   "i-   ^   '^ 

odddodoooododddddodododdddddododdd 


r) 

~  d 


f,  f,  -^u-,  \Ovor~r~r~:^r~-r~-r~ooooooooovooocooooooooooocooocoooooooooo 


O   —  rir)r<-,  —  oooNONOOoor~r-r-~oooi/".   •*'*'*'*T)-r<-.  r<-,  r^,  n-.  nrirjnnr) 

—  —  —  —  —  —  —  —  cicicicid:d:cid>cid:<:i<:5c>ci<DcicicDcicic><Dcic:c>ci 


ri 

r^    r^,    I/",    0^    i/~. 

^ 

0^    0^    OO    CO    O 

Tt   rj   O 


—   O    >/~. 


t>  ^   r)  r^  ri  r^.  r)  ON  rj  r<-,  U-,  r-  r 

ri    r^,    r^!    ri    —    —    On    d    d    d    00    ON    Ov    00    O    O    >0    O    O    i/~i 
rj   ri   r)   ri   ri   rj   —   ri   ri   r)   —   —   —   —   —   —   —   —   —   — 


-*    00 


ir.   r)   r<-,   r~   "^   ri 
-t   -t   '^^   -*   '^   -^ 


ON   ON   nD   ■r)-   ir-j   -^   \0   1/".   nO   r—   i/~.   >r-,   "i-   I/-.   I/-,   -^ 


NO     '^ 


■^    Tt    (-<-,    Tt    r»-.    r»-, 


Ot^oO    —    t^iy-.    r^NOOOU-, 
—    —    —    ri    ri    r«-l    r^',   r^,   r^,   r^, 


r<-.  r)  ^  •*>/-.  NO  r~-  t^ 


NO  n  n  ^  ri  ^ 

r*~,    r*~.    r*",    r*~.    r*",    r^,    r^, 


r<-,    Tt    i/~.    IT)    NO    NO    NO    nO    NO    r~- 


—  r~;  — 

O   iH    u-i 


U-,    ^    ir-,    On    On    ir~,    rl    r<-.    O    m    "*    —    ON    —    O    '^ 

u^l  NO  r-^  r~^  r--  t~--  NO  NO  iri  i/S  i/^i  1/"^  r^'  "^   "^  t^. 


rj' —  t^No^r^u-,  or~-NOr^.  i/^t^i/^r^. 

rirJ  —   —   —  dddoNONONONONONON 


O^  On  O^  On  On  O^ 
—  ri  r^i  -^  iy~.  nO 


On  O  O  O 
O  ri  r<-.  ^ 

ON  On  ON  ON 


O  O  O 

»/-.  NO  r- 


ON  ON  On  On 


—   ri  1^.  "*   u~.  NO   r~  00  On  o   —  ri  r'-.  Tf-   I/",   no  r-  00  ON   o   —   ri 
r~r~r~r--r---r--r---r^t~~ooooococqcoccoqcqcqoONONON 


OnOnOnOnOnOnOnOnOnOnOnOnO^OnOnOn 


ON 


On    0^    On    On    On    On    On    On 


116 


Center  for  Nutrition  Policy  and  Promotion /USD A 


3 
G 

S 
O 
u 

u 
C5 

"3 

"a 
a 

s 

ns 
O 


a 

3 

o 

DX) 

O 

a 

u 
o 

'^ 

B 

B 

o 

■o 

+j 
3 


H 


fl) 

3 

o 

O 

cy^ 

(i; 

^ 

C 

00  =« 

3 
00 


o 


1)    1- 


03 
O 


■§ 

m 

c 
o 

o 

'o 

00 

=y 

-a 

ci^ 

? 

■n 

OJ 

o 

t- 

5J 

1 

rt 

X3 

c« 

-J 


o 
00 


W)     (L. 


3 

CQ 


> 


o 


o 

s 

o 


u 


Q    so  ^    >, 


^    9 


2 

p- 


3 
o 


Z    o 


s 
u 


-^t-->n(Nn-)r<-ir«-)mr'lr<-,(N(NfNCN(N01  — ^— .— .OOC^O^O^O^O^O^O^a^a^O^OO^O^ 
rnc-ir^iH--^  —  —  --^~—^--  —  •-^•-^  —  —  —  ——  —  —  --0000000000  —  OO 


doooooodoodoodoodooddoodooodoooodo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


(Nr^,  mr-)-^-^  —  —  -^— '  —  —  OO  —  — '  —  OOOOOOOOOOOOOOOOO 

dddddddddddddddddddddddddddddddddd 


o6o^dt~^>/^ro^nr<Sr«ir<^^^i^^i^^i<^ir^irj^^c^— 'dddd<J^O^a^0^o^a^o^o^o^o^O^ 

— '    —    tN"— '    —    —    —    —'    —    —'    —    —    —'    —    —'    —    —    —    —    —    —    -^ 


TtONi/ir^Om^inrn-^    —    —    OO    — ^O^O0^r^OOO00>0>r-l^m■*'*^'*-^r<~,    rt 

in  ^  r~^  ^  vo  IT)  wS  >/S  "/S  >/S  >/S  >o  uS  >/-)  >/S  ■^  "/S  Ti"  -^  Tt  Tt  Tt  r^!  v'^^ 


ONOO— 'fN    —    00(Nr<^fNOOOO0N0NOO0v0v^00vOv0m'*>O^'O>/n>/^u-)v0iriir) 


—  (NCNtN  —  —  — ^  —  '-^""— ^  —  — ^  —  — ^— ^— ^  —  d— •— -ddddddddddd  — 


io^(X)(N"*ooNt^r^^rn>OTi-'^T^r'ic«-)(N--r~oovor-;^'*>ri'^T)-T)->/-)>/-i«-i>o-^ 


ON    OS    OS    OS    Os    Os 


—    (N    r<i    Tt    in   \£) 


ON  o  o  o 

O    <^t    r<1    "+ 


r-~r-~r~r~i^r-r^r~r-~oocoooooooooooooooooaNONONONONOso\os 

Os    Os    OS    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    Os    OS    Os 


O  O 
>n  sD 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


117 


c 

o 

3 
T3 

a 

O 

Q. 

>, 

E 

3 

O 

Oil 

:/5 

0) 

_J 

3 
C 

h 

V 
>^ 

1/5 

"a. 

Q. 
S 

t/3 

■o 
o 
.o 


ii 


a 
s 
o 
u 

01 

-o 
o 

c2 

u 
O 

£ 

B 

o 

■** 
S 
JO 

'u 

s 
o 

u 

s 

N 

a 
H 


3 

■g 

Cl 
>^ 

Q 


00 


o 


U 


a  ^ 
5  ^ 


o 


o 
a. 


>- 


-*— '  o  vd  1^1  cN 

ri    r-J    fN    —    —    — 


—   —  —  r)  ri  c)  r)  r^  o  rt  (n  oi  ri  (n  r^i  r-i  rj  o  <^)  ri  c-i  (N  r^.  n  rj  oj  m 


w",    lA    ^    ^    ^O    O    «/"<    I/"-    u~-    O    >/*.    >^<    tr~.    >/"<    i^.    w~,    iy~,    u~. 


00    r^    r^.    0^    O    ^    r~    -*    "".    i/~,    u~. 
i/~,    u".    I/".    »/^    i/"i    ir-,    ly-,    I/-.    \j~.    KT.    I/", 


1-^.   r-j   Tt 
u"!    ly"!   1/"! 


0^0^    (^4    00    —    000000r~(Nr-lOO    —    —    —    OO0^C^r^t^t^>0    >/".'*'*(-<-,    rl-r«-.    r«-,    r<-.    -^ 
r<-i   r<-!   "^    -^    ^    r»-l   r^,   r^,   r«-,   n-,   r^,   r^l   r^,   r^,   r^,   r<-,   f!   r<-i   ri    rJ    t^i    rj   cj    ci    H    ci    CN    r-i    tN    r-i    c^i    r^   oi 


in  oo  r~-  CTv  (N   r^ 
<^i 


rlC-J    —    OOOi/^.    (^^^O^O^00lr■,    t^t^OOvONtNO 


r-1  rJ 

■^oo6oo^o^o^o^o^t^^o^vdo^^d^^^^^d^^--^o^do^^^d^^Osd 

^    —    —    c-s    —    —    —    —    —    —    ~    —    —    -~    —    —    ~-    —    —    —    —    —    —    —    —    —    —    —    —    —    —    —    ~ 


rJ    —   <^i<NOoovOu"i(NvO^O'r]--^r<-, 
—    ci    r«-l    Tt    irl    "Tt    Tj-    '^'    •*'    Tj-    r^,    rn    r<-l    rn 


^    ^ 


m  O  O  —  m  r^ 
rn   cl   fi   (-<-i   r<S   rn 


—  (Ni  —  If,  tN  r^  <-~i 

r~,   r^.   r^t   r*",    r*~,   r<%   rn 


r^TJ■t^o^vD^lOco  —  r^.  —  —  r^.  rfr-~ocovO 

~    —    —    —    —    ri    r<-!    r«-l    rK    Tt    T^J-    '^    -^    "^    "^    Tt    '^'    rt    iri 


11. 


n   —  o  ly.  n  o^   »o  t^  o^  n  oo  IT,  —  oi  rJ   r^. 
oi    ci    oi    —    —    —    (N   r4   <N    r<-l   ri   <N   f*"!   n-i   r<-i   ri-1 


ir-.  o  00  ON  On  r )  O  C^  O  O  —  —  —  n-,  r^,  ^t 
tr-,  i/^.  ir-,  u-i  ly-,  ^  ^O  i/%  O  O  O  O  O  O  vd  O 


IT-,  ly-,  r~  00  Ov  O  O  r^.  "t  "t  Tt  -Tt  r»-,  Tt  r<-,  r^. 
f,  r^.  r»-.  fl  r«-,  -^  -^  -^  Tt  Tt  -^  -^  -^  Tt  Tt  Tt 


ovr-iONr^iTtooTtriONf—iy-.  Ttor^^Tt  —  OMOTtr"-.  —  oot^Tt  — 
r~-ONON    —    — ■0^o6o6r~^r-^^^Dvdlr^^r^^y-i^/^Tt■^TtTtTtr^^'"Jr^i^n 


oo  r^  vD  ly,  Tf  r«-.  rJ  r< 
oirjrsirJrJririrJ 


ONt^Tt>or)OooOONO<^.   TtrJoor^,   c^r^r)   —   iy~ir<-,   oot^ooi-<-,  ov   —   ly-,   TtrJ 
—  aNr~^cKriiyS>or~'Oiy-iri-—  r-i-—   •—  ONOOONONCiNo6o6c^r~>o*o>y~!ir-.  1/-J 

■^  r»-,  r*-,  r^,  Tt  Tt  Tt  Tt  Tt  Tt  -t  Tt  -t  Tt  Tt  r<-,  Tt  Tt  r«-,  r^.  r'-,  r^-,  r^,  r^,  r<-,  r^,  r^,  (-<-,  r^,  r^, 


r^.  O  ly-.  — 
ly",  ly-i  ly-^  ly"! 
r^,    r^,    r^,    r«~, 


Tt  r"-.  O  r^  —  00  r~  o  00  oo  ly-j  ir,  Tt  Tt  ly-j  ly-j  ly-j  iy~.  ly-j  in  Tt  in  -^  t^  \0  vO  —  ri  r-i  rJ  —  —  —  in 
Ood^dTtTtrsir-ir^r^CNir^ir^irirJc^c^r^Hc^Hr^r^r^i  —  —  —  rir4r4rjririri  — 


r^ovOO^DOOOoor^  —  Or^.  r^.  inooo  —  —  O  —  —  r«-.  0000  —  c^iTtmr^oi^coo 
■ — '   ' —   ri   ri   r*-,   in   mi   in   in,   m,   m,   m.   m,   I/-,   m.   i/-i   o   O   O   <5   O   O   O   O   O   r^   t —   r^   r^   r^   r--   t —   r--   oo 


r^   <3   Tf   r4   m.   n   m   oc   r^,   m.   t^   on 

ovONOvr-i'tr^ocododoTt'i-^. 
r-l    Cn)    rJ    r«-,    f^,    r^,    r<-,    r^,    r<-,    f.    r«-,    f". 


m,   —   r^-.   Ttt~~m,   oooor-i— 'r^oo^oo 

^'Ttn-i    —    —    —    O    —    OO 
f*^,    r*-,    r^.    r^.    r*-,    r*-,    r*~,    r^,    r*",    r^. 


O    I^    r^.    ir.    O    O    m, 

O  On  00  00  o  o  in  in  i/"i  o  in  in 
r^,  r-)  r^i  (^1  rJ  rj  M  n  rj  n  r^  rj 


0^    On    On    On    On    On 
—    r^l    r<-,    Tt    in,    NO 

OnOOOOOO   —   r-ir--.   Ttm,   NOr~~ooONO   —   r-jr^.   Ttm,   NOr-ooONO   —   rJr<-.   TtmNOr^ 
orir<-,  Ttm,  Nor-~r-~r-~r-~r--r-~r--r--r--r~-ocooocoooooooooooooooNONONONONONONON 

OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOn 


118 


Center  for  Kiitrition  Polig  and  Promotion/  USDA 


■w 

v 


c 
o 
u 


"a- 
a 

3 

o 
o 


en 


a 

s 
o 
u 

o 

a 

O 
g 


o 

V 

s 

+j 
s 
o 
u 

u 

s 

N 
oo 
a» 
« 


'         C/) 

u    O 

S  i2 


00  '^ 


<U 


o 


03 


o 

1- 

CXJ 

on 

r^ 

-a 

c 

o 

o 

O 
_aj 

CO 

=a 

-o 

^ 

'-^ 

J 

-n 

1i 

o 

ii. 

OJ 

' 

03 

o 

o1 

-J 

°  I 

00     ^ 


oJ    .S 


i3 

D 
> 


3 


iS 
o 


11) 

o 

«) 

E 

o 

H 

M 

~£ 

&. 

^ 

M 

i" 

OJ 

Q 

00 

-o 

n> 

(U 

'B. 

O 

^    o 


s 


o 


Z    o 


2 
u 


03 


—    oi    r^i    (N    c4   H    r<-;   rn   r^   r<S   <vi    r^i    r^i    r^    c^i    r^    oi    (>i   (NJ    r'^   r<i   r<i    r<-l    (^i   r<i   (^ 


oooooooooooooooooooooooooooooooooo 


(N(N(N(N(N  —  —  —  —  —  —  —  ^  —  —  — ~    —    —    —  ___„o^  —  ^OO  —  —  —  — '  — 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


oooooooooooooooooooooooooooooooooo 
ooooooooooooooodooodooooodddodoooo 


„„__^^„_ooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


______oooooooooooooooooooooooooooooo 

dddddddddddddddddddddddddddddddddd 


—    u-ioOO    —    '*r<^(N(Nm-*r^ir-,    1/-,    Ttiy-i'/-iTt-^r«-,    rt<^)    —    O\00O0>0000avOOOO 


oOTtoovomOOOO  —  r~-oot-~coooooa3r~r^vDvo>oiriT)--^'^-rh-^-^rnr<-)r<)r<^T:f 


oo_;^oodddddddddddddddddddddddddddd 


>/S-^-^rnror<Sf'^r^irnrJrNic^ir^ricNr-ir^ic^ioirjr4r^r^i(>ir^ir^r~ir-ir-ir^iHr~i(N 


r^-^>nu^'*r<^r<-,    r^iOJrn— '<N<N<Nr-J(N(NCN(NCNCN(N<Nr^(N<N----<N(N(Nr\l(^lr^ 


—  (Nr<-)  —  —  Oosa\avCTNOOoooooooo\avosONO>osONONO 
_;_;^^^^odddddddddddddddd  — 


O^OO^O^O^O^O^OOC^O^ 

d  —  dddddddd 


dddddddddddddddddddddddddddddddddd 


C^    O    CjN    On    0^    C^ 
—   CN   m   ^   >o   \0 

I  I  I  I  I  I 

0^000000— '(Nr^-^>O^r~000NO    —    (Nr<-i 

or^ro'*>/^vor--t^t^t^r-~r~-r~t-~r-r^oooooooooooooooooocooNONONONONavONO 

0>  On  0^  OK  On  On  On  On  0^  On  0^  On  On  On  0^  On  On  On  On  On  On  On  On  On  OnOnOnOnOnONOnO^OnOn 


^  1/-1  NO  1^  OO  On  O 


(N  ro  Tt  in  NO  t^ 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


119 


c 

CJ 

O 

o 

a. 

>, 

<u 

^ 

CJl 

1) 

-J 

3 

C/5 
■to* 

"q. 
a 


■o 
o 


C/5 

a 

3 

o 

DX) 

O 

c2 

O 


© 

3 


S 
O 

a> 
a 
a 
o 

U 


3 

-3 


00 
00 


£3 
O 


"J 

u 


■-2  ^ 

II 

_1 


h- 


61 


>■ 


ri   ri   ci   —   —   —   —   —   —   —   —   —   —   —   c)   ri   n   ri   n   o4   r)   ri   ci   <^i   c-i   <^i   n 


i/~.    00    U-.    CO    ON    OC    ON 
!-<-■     r^,     -rf     -t     ^     ^     -rt 

ri   ri   n   n   o   rj   ri 


u~j    r-~    t^    On    r^. 
O   O   fN    r<-!   iri 


^vONOOOONobOO--— '--OO----O--O0^OO^0^0^0^0^O^'0^0C0^ 
„_„_____    — ^(NrNlfN104CNCNfNtNCNCN(NlfN    —    (»    —    _____    —    —    —    —    — 


ri  D  r-J  r^,  r^i  r'-.  r^,  r^i  r<-,  cN  (^1  D  r4  ri  c)  ri  rj  oj  r-i  (N  r~i  o)  c-i  (N  (N  (N  oi  rJ  r^i  r-)  r^i  cnI  n  rJ 

oooooooooooooooooooooooooooooooooo 


ON    r^    ■*    GO    (^)    r<-,    r<-, 
—    ri    C-i    rj    rr-,    rr-',    r<-'. 


c,  r^  — ^ono  —  — ^oooNoooooNoooooor^r~r~NDNONO^NONC)^ 
r«-l   rn   r<-l   (N   en   r<-l   rn   r^',   (-<-i   r-i   r-i   r^i   (N   cnJ   (N   r-i   ri   ri   ri   ri   ri   ri   ri   ri   r-i   ri 


—    <^l    r*~i    -^    u".    ly**    i/~,    iy"j    i/~;    ir-i    i/"^    lo    v/".    i/^>    v/-^    »/--,    i/-,    i/",    i/~i    i/-,    i/-i    ^    ^    ^    o    v^ 

oooooooooooooooodoooooodoo 


V~i     i/~*     lO     l/~i     NO     O     I/"")     l/^i 


—   —   rj 

odd 


r^.      I^i      •^      ■^      "^      "^      "^      "^      "^      "^      "*      "*      •^      "*      >/~J      ir.      lO      l/"i      l/~.      ■^      -^      ^      -^      '^J-      1/".      l/~.      I/";      i/~, 


•:t(-<-,    r<-,    r<-,    ri-,    '^NONONONONONOr-OOOOOOOOOOOCOOONONONONONOOOOOOOOO 

<o:cid>c>c>c><d'<5<5<ocic5d'd'd:cid:d:ci<^ci<d:d>cii5  —  --  —  —  —  —  —  —  ■— 


^  NO  r-  o 


n    —    OnOnOOOOnOnDiT, 

ri   rJ   —   — ^   —   —   — '   — ^   — 


^   -^ 


ooooNONoor^r-NONONONONO*/".  i/"i 


ooonndi/-,  o\ONr-o  —  oonooo  — •  —  ON^r^-vONOONONi/".  "*r<-,  oooNt^rJri 

i/^,    -:t    r*-,    I/-,    O    r~^^-    od    On    00    NO    t^    i/S    nD    NO    i/~.    i/~i    »/"i    i/^i    Tf    "^    ■^    "Tf    Tt    Tf    r*~,    r*-,    r^,    r^,    r^, 


O    r*-,    r^    r^,   o 


ONrir<-,  o  —  oooooooor-~oor-or~r~NDvor~ 
'-^ir«-lririri  —   —  —   —  —   —   —   —■   —   —   —  —   — 


NONOr-OOt^i/".    ■^'^nOnOnOnOnOnDnD^ 


I/-,    NO    NO    00    rl    r-    O    O    O    On    On    00    ON    ON    On    O    O    — ^    O    O    O    On    O    r)    r)    r-J    r*".    (^.    r^;    r^.    r^.    -^    ■^    -^ 
d   d   d   d   —   — •   ri   ri   ri   —   —   —   —   —   —   ri   ri   ri   ri   ri   ri   —   rJ   rJ   ri   ri   ri   ri   ri   ri   ri   ri   ri   rJ 


^   —   NDNDr^':fOm(^rNlOv^NONOrNiooOooOr»~ir«^ooi^NDr)r<-iONr)<^   —   r<-;t-^r<-,   r) 
—   —  drJr'^'^inu-i'^rnr^lrJrir-iri   —  ri  —  —  — ^  —  dddddoNONONONONONONON 


ON      ON      ON      ON      ON      ON 

—    rl    r^,    ^    I/-,    NO 

O^OOOOOO    — ^rlr<-,    Tt</-.    NOr-OOONO    —    r)r<-,    Ttir^,    NOr-OOONO    —    r4r«-,    rtiy-.    NOr- 

or)r«^T)-i/-iNOr-r-~r-~t~~r~~r~r^r^t^r^oooooooooooocooooooooNONONONONONONON 

ONONO^ON<O^ONONONONONONONON^O^ONONO^ONONO^O^ONONONONONO^O^O^ONONO^O^ 


120 


Cen  ter for  Nutrition  Policy  andPromotion/USDA 


9i 


O 
u 


a 
a. 

3 

o 
c2 

0) 


cu 
s 
o 

■o 
o 

u 
o 

S 

s 

o 


s 
o 
u 

a 

a 
o 

U 

a\ 

H 


00 


0-1 

u. 

CJ 

lU 

:$ 

o 

H 


OJ) 

;-^ 

■a 

c 

n) 

O 

o 

o 

CO 

o 

^^ 

00    ■" 


3 

CQ 


iS 

00 

> 


o 
H 


(L> 

o 

o 


OT     y     OJ    — 


3 


a. 


o 
H 


§2 

Z    u 


in  o6  o  — ^   —   H  ci  oi  n-i  ci   —  o   —   On  O  O  O  o  O   — •   — •  ri  ri  t^i   — ^  ri  r^i  r<-i  r<-!  ri   — ^   —  H  tN 


„_^_H_-^0000000000000000000000000000 

ooooooooddooooooooooooooooododoooo 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


oooooooooooooooooooooooooooooooooo 
dddddddddddddddddddddddddddddddddd 


__„_„_oooooooooooooooooooooooooooo 
<^ 

doNo6\oior^ir^r^i--'ddddososONdoNcK'3NOsodo6o6r-~^odr--^r--^r--^t~^o6(X)o6r--^ 


r~.ino  —  Ooooooooova\ooosOOOOvoor-t^r~-vo'*'*m-^r»-iro(Nm'*mr«-i 
r<--;    ■^'    uS    iri    >n    Tf    ir-;    in    ^    uS    '^    Tj-    -*'    '^    lO   iri   in    "*    "*'    -^^    "*    "^    "*    -^ 


(N    —    mi    — ^m"*    —    '*    —    OOOnOnOOnOOOOOOOOOO    —    OOOOOOvOON-^    — ^ono    —    —    o^o^ 


onvoo— '— '(NOcN^-^OinooON>.or~0-*^^oinoN<Noor-oomr<-i^^oot~~i^'^ 

--'a\coMDinr«SH  —  --^dddo^a^c^o^dc^o^a^o^o6o^o6(xi(X3o6o6o6ododo6o6o6 


c^-^r<-,  (Nin<Nr<~jiniOr4O'^<Nr<-i(NcNin>n'O^^^r^0Nr~~'O— 'OOJ'Ttr^.  C4r<-,  ^ 


•^ini/SiniortTt-<4--*TtT^r)-Tj-'rt'r}-'^'^^Tt'^in'^Ttininin 


r<-iinoocN'*'*^r^ooooooosaNONr~t^osoor^0^^t^t^r-->nm'*'*t^>ot^r~-t^ 

ddd  —  --^— ;  —  —  -^  —  —  —  —  —  —  —  — ^--^  —  <N  —  —  —  —  — ^  —  —  --^  —  —  —  --— :  — 


o\  os  o\  o^  o\  <y\ 
--  CN  m  ^  in  ^ 

onOOOOOO  —  o4r^-^invot--oooso   —  fNmTi-in^r--ooavO  —  fNroTtm^or- 

0(Nr<~,  Tt^nvol^r-~t^t^r-~r--r-^^^~-l^ooooooooooooooooooooo^o^a^o^o^o^o^o^ 

O^    O^    0\    O^    O^    <3^    O^    O^    O^    O^    O^    0\    0^  0^  ON  ON  ON  On  Os  On  OnOnOnONONOnOnOn  On  On  On  On  On  O^ 


Nutrient  Content  of  the  U.S.  Food  Supply,  1909-97 


121 


« 

"O 
a; 

•^^ 
u 

"q- 
a 
s 

IS 

o 
=2 

o 


a 
s 
o 

u 

■o 

© 

o 

•«' 

E 


o 
■a 

-Ad 

3 


C 
O 

'c 

o 
« 


c 

*-J 

C3 

3 

a 

o 

Q. 

>. 

<D 

O 

h 

=« 

W) 

'j: 

«) 

_1 

3 
C 

00 
00 


3 
T3 


'J 


U 


Q. 


H 


O    —    —    ^DOC')sO-*>Ot^>/-.fN^Ttr-~'^CJ(NOr^.    ■* 


-*    ^    C^    —    C>    —    ri 


—   c-i   1/-.   ON   ri 

^'■io6^/^o^^^i--o^o^odo— -^-^-~cc^-^o6a^a^CT^odo6a^o^O  —  —  --OOnOOOO 
>-0  u~;  u^  Tt  Tt  Tt  r^,  r»-j  r^,  T^f  Tt  r«-,  r^,  r«-,  r^,  r<-,  r^,  r^.  ro  r<^  rn  rn  rn  -^  ^  -i-  •*  -*  r^,  -^  rt  ^  Tt  Tt 


or^iOOJONiriOOOOi/^Ovcc   —   00^1/-,   r^i/-,   —   r»-.   —   rJr<-,   <-«-,   u-,   ^-^ocu",   oo   —   c   — 


t^ooooojr-^r-;'^^— ;ONOi/~.  —  ri-TtvO\0^   r-i  oovo  u~.  -*   —  ocr-r«-,  r-Jc^j  (N(n  —  — 


— '    ci    r^.    <i    ^    ^,    ^    ^    ^1    \D    <i    r^,    r^,    -rt    -rt    -rtr    ■rt    r^,    c^,    r^,    (^,    r^,    r^,    r<^i    r^,    r^    r^,    r^i    C^    —    c4    ri    '-    — 


r^    On    (N    00    -^    ^D    00    00    t^    O    00    t^.    r<-,    Tt    'i-    I/",    I/-,    (-<-,    r<-,    ^    1/-,    ir-,    vo    u~.    -*    1^.    l/~.    r<-,    r^,    r-l    1/-,    Tf    "*    Tj- 


i/~,    >0    t~~    On    "^    00    —    Ol    r^;    Tt    1/^,    r>l    r»-,    I/-. 

~       OOOO  —  —  (NCNCNCNtNc-iriri 


»/",    NO    NO    r^    ON    ON 
ri   ri   oi   (N   cN   CM 


o   —   — 
c<~!    r<-!    r^. 


rt    —    —    —    OOOO 
r^,    r*",    r'',    <^.    r^',    rK    rK    t^. 


r--r-~r--ON   —   r^'^Nor^-o  —  Tt-Of^.  ^>/".  r-oor^oooNO   —  rjrii/-.  NOTf^r«-.  ^r<-,  r-i   — 
ri    ri   rj    ri    ri    —    ri    ri    ri    r^!    r^,    ri   (^!   r'-i   r«-i   r<-l   r<-!   r<-i   f<-i   r<-l   r<-i    "^    "*'   -*    ^t    Tt-    "*    "*    ^    "*    ^    -^    tJ-    "^ 


^  r^,  ON  00  ON  On  r~  in  —  On  NO  "^  O  O  r^  i/~.  r^.  —  p^  I/-.  Tt  rJ  On  r^  I/",  ri  ON  r-  u~,  -^  r*~.  r^.  ri  ^ 
r~^  00  00  o  o  ON  o6  o6  00  r~  r~  NO  NO  MO  ir-1  ir-l  ly-!  ir^l  -^  "^  "^  "^  (^1  r«-l  r*-!  r«-l  rJ  ri  ri  rJ  r  i  r-i  ri  ri 


>/-,  ON  r-~  no  u".  I/",  ir.  [^  NO  n  ON  On  00  o  ON  r4  Tj-  I/-,  --f  00  o  00  On  vo  ri  ri  1/^.  o  Tf  —  rf  on  r^  iy~, 

—  —   —  ^ir,  r~^odo6o6o6odNbr^odr~r--r~r~NbNbt~--NbNONdNdNdi/~ioNONONONONOcod 

—  —  —  —  —  —  —  —  —  —  —  n  r-i  rJ  ri  rj  rj  ri  rJ  r)  r)  rJ  r)  ri  ri  ri  ri  rj  r^l  r^  ri  ri  rj  rj 


—  r)  r)  I/-,  o  oo 

r«-l    rK    -^    Tt    ir,    -rt 


Cir^NooooNO""^.  rJOOooorif.  -^-^r^.  nd— 'OonononO!^"*!^. 

ir-,    iy-1    1/-!    -rt    Tf    i/-,    u-i    v~,    ^,    IT,    Tt    uK    I/-!    U-!    i/~l    i/-,    ir-1    i/-,    iy-1    -^    rJ-    tJ-    tJ-'    tj^    rf    -rt 


—  ri  r^.  00  r~  ri  O   —  r^.  ri  -^   i/~.  oo  —  ri  >/".  oo  o  on  on  —  ri  '^  on  on  r i  tr-,  r<-,  ■*   no  no   i^  r-~   oc 
_^_j_^_^(-siT^i/-]i/-;i/-]i/-ii/^'^'-^u-,  irii/~!i/%NOi/".  unNdNdNdNdNbr~^r-^r--r--r^ 


0-^r<-.    nOnOOOi/~,000<~^.    OnOOnO'*>/~.    NONOr~00t^r^j    —    r^jOi/-.    ONiTi    ■^ONriNDND"* 

r-^r---r~^o6o6odododo6t-~odr--odo6r~^NdNdNdi/S>/S>niriiriTt^r^rJr~^r^ 


On    On    On    On    On    On 
— '    rl    r»-.    -*    i/~.    NO 

onoooooo  —  rir<-.  Tti/-.  Nor-ooONO   —  rjf,  '^i/^NOt^oooNO  —  rJr<-,  -:fu-,  Nor~ 
Or4r«~.  •^inNDr~p~-r^t^t^r^r~-r^t~~r^ocoooooooooooooocooooNONONONONONONON 

OnOnOnC^OnOnOnOnOnOnOnOnOnOnOnOnOnOnOn^OnOnONOnOnOnOnOnOnOnOnOnOnGn 


122 
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Appendix  A 

Food  CNPP  consulted  with  members  of  the  food  industi}?,  trade  associations,  fortification 

^ufitiJv  policy/food  regulator}'  staff  at  the  Food  and  Drug  Administration  (FDA),  academic 

r,        .ri        .  experts  in  food  science  and  nutraceuticals,  and  chemical  suppliers  of  added  nutrient 

FortlJlCatlOn  formulations.  The  FDA  provided  labeUng  data  from  the  1997  Food  Label  and 

Package  Survey.  These  data  contain  valuable  information  on  enriched  and  fortified 
food  items  and  the  amount  of  fortification  as  a  percentage  of  daily  values  (per  the 
Nutrition  Facts  Label).  They  were  used  to  establish  or  verify  fortification  levels  of 
several  food  supply  commodities,  such  as  white  flour,  breakfast  cereals,  rice,  pasta, 
and  margarine.  Additionally,  results  from  a  survey  of  enrichment  of  com  products, 
done  in  cooperation  with  the  North  American  Millers'  Association,  contributed 
similar  information  on  corn  meal  and  grits.  For  other  food  commodities,  such  as 
fruit  drinks  and  juices,  individual  dairy  products,  and  meal  replacements,  adequate 
information  does  not  exist  to  estimate  added  nutrients  or  fortification. 

Food  supply  fortification  files  were  revised  using  two  types  of  fortification  files: 
historical  files  and  dynamic  or  active  files.  Development  of  these  files  accounts 
for  nutrient  fortification  over  the  series  without  risk  of  double  counting  because 
historical  fortification  data  are  distinctly  separated  from  current  fortification. 
Historical  files  contain  estimates  of  added  nutrients  per  year  and  nutrients  for  a 
specific  commodity  or  commodit}'  categon'.  These  estimates  were  derived  from  a 
special  sur\'ey  designed  by  the  U.S.  Department  of  Agriculture  and  included  as  a 
component  to  the  1970  Population  Census,  conducted  by  the  Bureau  of  Census. 
Absolute  amounts  of  nutrients  added  by  manufacturers  and  distributors  of  vitamins 
and  minerals  were  direcdy  entered  into  the  food  supply  fortification  file  for  a 
specific  commodity.  In  the  historical  files  no  link  is  made  to  the  commodity's 
quantity  data.  Some  food  commodities  have  only  historical  files  because  adequate 
information  does  not  exist  to  estimate  added  nutrients  as  fortifications.  These  food 
commodit}'  categories  are  dairy  products,  fruit  and  fruit  juices,  and  miscellaneous 
foods.  Otherwise,  historical  fortification  files  generally  contain  added  nutrient  data 
from  the  date  of  initial  enrichment  (or  fortification)  of  a  commodity  to  1969  (for 
rice,  com  meal/grits,  and  margarine)  and  to  1973  (for  ready-to-eat  and  breakfast 
cereals,  white  flour,  and  semolina).  In  all  cases,  historical  fortification  data  are 
included  in  the  food  supply  nutrient  estimates  for  a  particular  year. 

Dynamic  or  active  fortification  files  link  commodity  quantity  data  directly  to 
nutrient  data  for  a  specific  year  based  on  enrichment/ fortification  policy  for  that 
year.  Food  commodities  with  active  fortification  files  are  rice,  corn  meal/grits,  and 
margarine  from  1970,  and  for  ready-to-eat  and  cooked  breakfast  cereals,  white 
flour,  and  semolina  from  1974. 

The  update  of  these  fortification  data  and  the  creation  of  active  fortification  files 
affect  both  food  supply  nutrient  totals  per  capita  per  day  and  the  percentage  contri- 
bution from  these  nutrients.  As  a  result,  nutrient  estimates  and  their  percentage 
contribution  by  food  group  in  this  report  may  be  greater  than  previously  reported 
for  those  nutrients  added  to  foods  through  enrichment  or  fortification. 
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Criteria  Used  To  Estimate  Level  of  Fortification/Enrichment 
by  Food  Supply  Commodity 

Wheat  Flour  Products 

The  historical  files  for  flour  products  contain  estimates  of  added  thiamin,  ribofla\TJi, 
niacin,  and  iron  b)^  year  for  white  flour  for  the  years  1941-73.  Beginning  in  1974 
d3'namic  or  active  files  are  available  for  flour  products.  These  data  provide  the 
nutrient  total  per  capita  per  day,  as  well  as  the  contributions  provided  by  the 
unenriched/unfortified  commodit}'  and  the  enriched/ fortified  commodit)'.  Esti- 
mates from  1998  and  later  years  reflect  folate  fortification  policv  for  flour  products. 

White  Flour  in  the  food  supply  is  reflected  as  a  single  commodity-  item.  Beginning 
in  1974,    90  percent  of  the  white  flour  is  estimated  as  enriched;  10  percent  is 
estimated  as  unenriched.  These  percentages  are  applied  to  the  total  quantit)'  of 
white  flour  for  a  particular  year. 

Semolina  in  the  food  supply  is  reflected  as  a  single  commodit}^  item.  Beginning 
in  1974,  95  percent  of  the  semolina  flour  is  estimated  as  enriched;  5  percent  is 
estimated  as  unenriched,  based  on  information  received  from  the  National  Pasta 
Association. 


Corn  Products 

Results  from  a  sur\^ey  of  enrichment  of  com  products,  done  in  cooperation  with  the 
North  American  Millers'  Association,  were  used  to  determine  the  level  of  enrich- 
ment of  com  meal  and  grits  (table  1).  The  historical  files  for  com  products  contain 
estimates  of  added  thiamin,  riboflavin,  niacin,  and  iron  by  year  for  com  grits  for 
the  years  1943-69.  Beginning  in  1970,  dynamic  or  active  files  are  available  for  com 
products.  These  data  provide  the  nutrient  total  per  capita  per  day,  as  well  as  the 
contributions  provided  by  the  unenriched/unfortified  commodit\'  and  the  enriched/ 
fortified  commodit}'.  Estimates  from  1998  and  later  years  reflect  folate  fortification 
policy  for  com  products. 

Com  Grits  in  the  food  supply  are  reflected  m  a  nutnent  composite:  white  corn  grits 
(50  percent)  and  yellow  com  grits  (50  percent).  Ninet}'-five  percent  of  the  white 
com  grits  are  considered  enriched;  the  yellow  com  grits  are  not  considered  enriched 
(table  1).  Since  enriched  white  com  grits  make  up  50  percent  of  the  nutrient  com- 
posite, a  factor  of  0.475  is  used  to  account  for  the  percentage  of  total  com  grits 
enriched.  A  value  of  1.0  minus  the  factor  used  to  account  for  enrichment  (0.475) 
or  0.525  is  the  factor  used  to  account  for  the  unenriched  com  grits. 


^The  following  percentages  were  used  pnor  to  1974:  1954-62,  60  percent;  1962-69,  65  percent;  1970, 
70  percent;  1971,  75  percent;  1972,  80  percent;  and  1973,  85  percent. 
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Table  1.  Summary  results  of  survey  of  the  North  American  Millers'  Association  on 
enrichment  of  corn  meal,  corn  grits,  and  corn  flour 


Company 
number 

Meal, 
white 

Grits, 
white 

Flour, 
white 

Meal, 
yellow 

Grits, 
yellow 

Flour, 
yellow 

Percent 

1 

100 

100 

100 

100 

NA 

NA 

2 

100 

NA 

NA 

NA 

NA 

NA 

3 

100 

80 

80 

100 

NA 

NA 

4 

64 

NA 

NA 

14 

NA 

NA 

5 

100 

100 

NA 

50 

0 

70 

6 

100 

NA 

100 

100 

NA 

100 

7 

NA 

NA 

NA 

50 

10 

50 

8 

95 

NA 

NA 

95 

NA 

NA 

9 

<2 

21 

0 

42 

0 

<2 

10 

100 

100 

NA 

NA 

NA 

NA 

11 

NO 

NO 

NO 

NO 

NO 

NO 

12 

96 

100 

NA 

49 

NA 

NA 

13 

100 

NA 

NA 

100 

NA 

NA 

14 

100 

NA 

NA 

100 

NA 

NA 

15 

100 

NA 

100 

100 

NA 

100 

16 

NA 

NA 

NA 

5 

1 

25 

17 

100 

NA 

NA 

100 

NA 

NA 

Total^ 

1255 

480 

380 

963 

NA 

345 

Approximate 

percent 

enriched 

89.9 

96.0 

76.0 

68.8 

NA 

57.5 

Basically  the  same  percentage  enrichment  since  1970;  except  where  uncertam  prior  to  1985. 
Source  of  enrichment  is  pre-mix  added  at  about  0.25  ounces  per  pound. 
Enrichment  (American  Ingredients  Company's  Type  4FN-Richment-A): 

Niacin  14.0  mg/lb;  thiamin  1.9  mg/Ib;  riboflavin  1.2  mg/lb;  iron  12.0  mg/lb;  and  folic  acid  0.75  mg/lb. 
Enrichment  (other): 

Niacin  13.7  mg/lb;  thiamin  1.9  mg/lb;  riboflavin  1.15  mg/lb;  iron  12.0  mg/lb;  and  folic  acid  0.7  mg/lb. 
Niacin  20.0  mg/lb;  thiamin  2.5  mg/lb;  riboflavin  1.5  mg;  iron  20  mg/lb;  and  folic  acid  0.8  mg/lb. 

Company  9  was  not  included  due  to  low  percentage  enriched. 
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Corn  Meal  in  the  food  supply  is  reflected  in  a  nutrient  composite:  yellow,  whole- 
grain  corn  meal  (25  percent);  white,  whole-grain  corn  meal  (25  percent);  and  yeUow, 
degermed  corn  meal  (50  percent).  Sixt}'-nine  percent  of  the  yellow,  degermed  com 
meal  is  considered  to  be  enriched.  Since  enriched,  degermed  com  meal  makes  up 
50  percent  of  the  nutrient  composite,  a  factor  of  0.345  is  used  to  account  for  the 
percentage  of  enriched  com  meal.  A  value  of  1.0  minus  the  factor  used  to  account 
for  enrichment  (0.345)  or  0.655  is  the  factor  used  to  account  for  the  unenriched 
corn  meal. 


Rice  Products 

The  historical  files  for  rice  products  contain  estimates  of  added  thiamin,  niacin,  and 
iron  by  year  for  enriched  rice,  1943-70  and  of  riboflavin  for  the  1943-57.-  Beginning 
in  1970  dynamic  or  active  files  are  available  for  rice  products.  These  data  provide 
the  nutnent  total  per  capita  per  day,  as  well  as  the  contributions  provided  by  the 
unennched/unfortified  commodit\'  and  the  enriched /fortified  commodit}-.  Estimates 
from  1998  and  later  years  reflect  folate  fortification  policy  for  rice. 

White  rice  in  the  food  supply  is  reflected  as  a  single  commodirv  item.  Beginning 
in  1970,  95  percent  of  the  rice  is  estimated  as  enriched,  and  5  percent  is  estimated 
as  unenriched  based  on  information  from  USA  Rice. 


Breakfast  Cereals 

The  histoncal  files  for  ready-to-eat  (RTE)  cereals  contain  estimates  of  added  thiamin, 
riboflavin,  niacin,  and  iron  from  1939-73  and  vitamin  B^  and  vitamin  B^,  from  1966- 
73.  There  are  no  historical  files  for  cooked  cereals.  Beginning  in  1974  dynamic  or 
active  files  are  available  for  both  RTE  and  cooked  cereals.  These  data  provide  the 
nutrient  total  per  capita  per  day,  as  well  as  the  contributions  provided  by  the 
unenriched/unfortified  commodity'  and  the  enriched/ fortified  commodit}-. 

Ready-to-eat  cereals  in  the  food  supply  are  reflected  as  a  nutrient  composite  of 
com,  wheat,  rice,  oats,  and  mixed-grain  cereals.  Cooked  cereals  m  the  food  supply 
are  reflected  as  a  nutnent  composite  of  farina  and  rolled  oats;  quick-cooking  cereals 
like  quick  oats;  instant  cereals  including  CRE.-v\l  OF  WHK4T  .-h\D  crr-l\i  of  r/ce;  instant 
oatmeal;  other/mixed-grain  cereals  like  maypo,  an  oat-  and  mixed-grain  cereal;  and 
M-iLT-o-MK'lL,  a  wheat  and  barley  mix  (5).  For  each  npe  of  cereal,  85  percent  of  the 
quantit}'  is  estimated  to  be  fortified  for  the  years  1974-78,  and  92  percent  is  estimated 
for  the  years  1979-97. 


"The  nbofla\an  enrichment  policy  was  staved  in  1958  in  part  because  of  the  yellow  coloring  that  added 
riboflavin  gave  to  the  nee. 
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Estimates  of  Fortification/Enrichment  by  Food  Supply  Commodity 
(Grains) 

Estimates  of  added  nutrients  are  based  on  standards  of  identit}'  for  cereal  flours 
and  related  products  as  specified  in  the  Food  and  Drug  Administration's  Code  of 
Federal  Regulations  (7,12,15)  unless  otherwise  noted.  The  inclusion  of  optional 
nutrients,  such  as  calcium  and  vitamin  D,  were  not  reflected  in  these  estimates. 
Nutrient  data  used  to  determine  the  nutrient  contribution  from  fortification  or 
enrichment  are  from  USDA's  Nutrient  Data  Laborator)',  Standard  Reference  13 
(//).  Tables  2  through  4  show  the  Federal  enrichment  standards,  the  pre-enrichment 
nutrient  levels,  the  levels  of  nutrients  added  through  enrichment  (or  fortification), 
and  the  total  nutrient  levels  (pre-enrichment  plus  enrichment  levels)  for  each  grain- 
based  commodit}'  discussed.  Values  may  not  add  to  the  standard  because  of 
rounding.  In  some  cases,  the  enriched  product  may  not  meet  the  Federal 
enrichment  standards  for  one  or  more  of  the  nutrients  presented. 
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Table  2.  Wheat  Flour  Products 
White  Flour 

Federal  enrichment  standard  by  year  per  pound  of  nutrient  for  white  flour 


Nutrient 

1942 

1943 

1973 

1978 

1983 

1998 

Thiamin  (mg) 

1.66-2.5 

2.0-2.5 

2.9 

2.9 

2.9 

2.9 

Riboflavin  (mg) 

1.2-  1.8 

1.2-1.5 

1.8 

1.8 

1.8 

1.8 

Niacin  (mg) 

6-24 

16-20 

24 

24 

24 

24 

Folic  acid  (meg) 

700 

Iron  (mg) 

6-24 

13  -  16.5 

40 
(standard 

stayed) 

13-16.5 

20 

20 

Levels  of  nutrients,  pre-enrichment 
per  100  grams  (pound)  of  white 
flour 


Level  of  nutrients  added  through  enrichment  per  100  grams  (pound) 
of  white  flour 


Nutrient 


Nutrient 


Iron  (mg) 
Thiamm  (mg) 
Ribofl.ivm  (mg) 
Niacin  (mg) 
Folate  (meg) 


1974-present 
(per  pound) 

1.2  (5.5) 
0.12(0.54) 
0.04(0.18) 

1.3  (5.9) 
26.0(118) 


1974-1982 
(per  pound) 


1983-1997 
(per  pound) 


1998 
(per  pound) 


Iron  (mg) 
Thiamin  (mg) 
Riboflavm  (mg) 
Niacin  (mg) 
Folate  (meg) 


1.7  {7.7) 
0.7  (3.0) 
0.5  (2.0) 
4.7  (21.0) 

NA- 


3.5  (15.8) 
0.7  (3.0) 
0.5  (2.05) 
4.7  (21.0) 

NA 


3.5  (15.8) 
0.7  (3.0) 
0.5  (2.05) 
4.7  (21.0) 
128.0(581.0) 


Pnor  to  1974,  the  following  levels  of  nutrients  per  pound  were  added  to  flour:  1942-48 — 
iron,  2.4  mg;  thiamin,  1.4  mg;  nboflavin,  0.99  mg;  and  niacin,  1.9  mg;  1949-73 —  iron, 
9.4  mg;  thiamin,  1.7  mg;  riboflavin,  0.99  mg;  and  niacin,  12.0  mg  (2). 
"Not  apphcable. 


Total  level  of  nutrients  (pre-enrichment  and  enrichment)  per  100  grams  (pound) 
of  white  flour 


Nutrient 


1974-1982 
(per  pound) 


1983-1997 
(per  pound) 


1998 
(per  pound) 


Iron  (mg) 
Thiamin  (mg) 
Riboflavin  (mg) 
Niacm  (mg) 
Folate  (meg) 


2.9  (13.0) 
0.8  (3.6) 
0.5  (2.2) 
5.9  (26.8) 
26.0(118) 


4.6(21.1) 
0.8  (3.6) 
0.5  (2.2) 
5.9  (26.8) 
26.0(118) 


4.6(21.1) 
0.8  (3.6) 
0.5  (2.2) 
5.9  (26.8) 

154  (700) 
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Table  2.  Wheat  Flour  Products  (Cont'd) 
Semolina 


Levels  of  nutrients,  pre-enrichment,  per 
100  grams  (pound)  of  semolina"' 

Nutrient  1974-present 

(per  pound) 


Iron  (mg) 

1.2  (5.6) 

Thiamin  (mg) 

0.3  (1.3) 

Riboflavin  (mg) 

0.08  (0.4) 

Niacin  (mg) 

3.3  (15.0) 

Folate  (meg) 

72.0 

"■The  standard  of  identity  for  semolina  is  the 
same  as  that  for  whole  wheat  flour. 


Level  of  nutrients  added  through  enrichment  per  100  grams  (pound)  of  semolina 


Nutrient 

1974-1982 

1983-1997 

1998 

(per  pound) 

(per  pound) 

(per  pound) 

Iron  (mg) 

1.6  (7.4) 

3.1  (14.2) 

3.1  (14.2) 

Thiamin  (mg) 

0.5  (2.4) 

0.5  (2.4) 

0.5  (2.4) 

Riboflavin  (mg) 

0.5  (2.2) 

0.5  (2.2) 

0.5  (2.2) 

Niacin  (mg) 

2.7  (12.2) 

0.7  (12.2) 

0.7  (12.2) 

Folate  (meg) 

NA 

NA 

82.0  (372.3) 

Total  level  of  nutrients  added  (pre-enrichment  and  enrichment)  per  100  grams 
(pound)  of  semolina 


Nutrient 

1974-1982 

1983-1997 

1998 

(per  pound) 

(per  pound) 

(per  pound) 

Iron  (mg) 

2.9  (13.0) 

4.4  (20.0) 

4.4  (20.0) 

Thiamin  (mg) 

0.8  (3.7) 

0.8  (3.7) 

0.8  (3.7) 

Riboflavin  (mg) 

0.6  (2.6) 

0.6  (2.6) 

0.6  (2.6) 

Niacm  (mg) 

6.0  (27.2) 

6.0  (27.2) 

6.0  (27.2) 

Folate  (meg) 

NA 

NA 

154  (700) 
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Table  3.  Corn  Products 


Com  Grits 


Federal  enrichment  standard  by  year  per  pound  of  nutrient  for  com  grits'"  and  corn  meal 


Nutrient 


1947 


1998 


Thiamin  (mg) 
Riboflavin  (mg) 
Niacin  (mg) 
Folic  acid  (meg) 
Iron  (mg) 


2.0-3.0 
1.2-  1.8 

16-24 
NA 

13-26 


4.5 

2.0-3.0 

16-24 

700  -  1000 

13-26 


'■'Standard  of  identity  for  corn  grits  was  deleted  from  Code  of  Federal  Regulations  in  1996. 


Levels  of  nutrients,  pre-enrichment,  per 
100  grams  (pound)  of  corn  grits  (white, 


Level  of  nutrients  added  through  enrichment  per  100  grams 
(pound)  of  corn  grits  (white,  dry) 


*-"/; 

Nutrient 

1970-97  (per  pound) 

1998  (per  pound) 

Nutrient 

1970-present 
(per  pound) 

Iron  (mg) 
Thi<umn  (mg) 
Riboflavin  (mg) 
Niacm  (mg) 
Folate  (meg) 

2.9  (13.2) 
0.5  (2.3) 
0.3  (1.5) 
3.8(17.1) 

NA 

2.9  (13.2) 

Iron  (mg) 
Thiamm  (mg) 
Riboflavm  (mg) 

1.0  (4.5) 

0.13  (0.6) 

0.04  (0.18) 

1.2  (5.4) 

5  (22.7) 

0.5  (2.3) 

0.3  (1.5) 

3.8  (17.1) 

182.0  (826.3) 

Niacm  (mg) 
Folate  (meg) 

Total  level  of  nutrients  (pre-enrichment  and  enrichment)  per  100  grams  (pound) 
of  corn  grits  (white,  dry) 


Nutrient 


1970-97  (per  pound) 


1998  (per  pound) 


Iron  (mg) 
Thiamin  (mg) 
Riboflavin  (mg) 
Niacm  (mg) 
Folate  (meg) 


3.9  (17.8) 
0.6  (2.9) 
0.4(1.7) 
5.0  (22.5) 
5.0  (22.7) 


3.9  (17.8) 
0.6  (2.9) 
0.4  (1.7) 

5.0  (22.5) 
187.0  (849.0) 
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Table  3.  Com  Products  (Cont'd) 
Com  Meal 


Levels  of  nutrients,  pre-enrichment,  per 
100  grams  (pound)  of  cornmeal  (yellow) 

Nutrient  1970-p  resent 

(per  pound) 


Iron  (mg) 

1.1  (5.0) 

Thiamin  (mg) 

0.1  (0.6) 

Riboflavin  (mg) 

0.05  (0.23) 

Niacin  (mg) 

1.0  (4.5) 

Folate  (meg) 

48  (218.0) 

Level  of  nutrients  added  through  enrichment  per  100  grams  (pound)  of  cornmeal 
(yellow) 

Nutrient  1970-97  (per  pound)  1998  (per  pound) 

Iron  (mg)  3.0  (13.8)  3.0(13.8) 

Thiamm  (mg)  0.6  (2.6)  0.6  (2.6) 

Riboflavin  (mg)  0.4(1.6)  0.4(1.6) 

Niacin  (mg)  4.0  (18.3)  4.0  (18.3) 

Folate  (meg)  NA  139.0(631.0) 


Total  level  of  nutrients  (pre-enrichment  and  enrichment)  per  100  grams  (pound)  of 
cornmeal  (yellow) 

Nutrient  1970-97  (per  pound)  1998  (per  pound) 

Iron  (mg) 
Thiamin  (mg) 
Riboflavin  (mg) 
Niacin  (mg) 
Folate  (meg) 


4.1  (18.9) 

4.1  (18.9) 

0.7  (3.2) 

0.7  (3.2) 

0.4  (1.8) 

0.4  (1.8) 

5.0  (22.9) 

5.0  (22.9) 

48.0  (218.0) 

187.0  (849.0) 
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Table  4.  Rice 


Federal  enrichment  standard  by  year  per  pound  of  nutrient  for  rice 


Nutrient 


1957 


1998 


Thiamin  (mg) 
Riboflavin  (mg) 
Niacin  (mg) 
Folic  acid  (meg) 
Iron  (mg) 


2.0-4.0 

2.0-4.0 

1.2-2.4 

1.2 -2.4  (stayed  in  1958) 

16-32 

16-32 

700  -  1400 

13-26 

13-26 

Levels  of  nutrients,  pre-enrichment,  per 
100  grams  (pound)  of  rice 


Nutrient 


1970-present 
(per  pound) 


Iron  (mg) 

0.8  (3.6) 

Thiamin  (mg) 

0.07  (.32) 

Niacin  (mg) 

1.6  (7.3) 

Folate  (meg) 

8.0  (36.3) 

Level  of  nutrients  added  through  enrichment  per  100  grams  (pound)  of  rice 


Nutrient 


1970-97  (per  pound) 


1998  (per  pound) 


Iron  (mg) 
Thiamin  (mg) 
Niacin  (mg) 
Folate  (meg) 


3.5  (16.0) 
0.5  (2.3) 
2.6(11.8) 

NA 


3.5  (16.0) 

0.5  (2.3) 

2.6(11.8) 

223.0  (1012.0) 


Total  level  of  nutrients  (pre-enrichment  and  enrichment)  per  100  grams  (pound)  of 
rice 


Nutrient 


1970-97  (per  pound) 


1998  (per  pound) 


Iron  (mg) 
Thiamin  (mg) 
Niacin  (mg) 
Folate  (meg) 


4.3  (19.6) 
0.6  (2.6) 
4.2(19.1) 
8.0  (36.3) 


4.3  (19.6) 

0.6  (2.6) 

4.2(19.1) 

231.0  (1049) 
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Federal  Enrichment/Fortification  Standards  for  Breakfast  Cereals 

Ready-to-Eat  Cereals 

Consumption 

Ready-to-eat  (RTE)  cereals  are  an  important  part  of  the  American  diet.  They  are 
plentiful,  readily  available,  affordable,  made  from  a  wide  variety  of  grains,  and  easily 
consumed  as  meals  or  snacks.  They  are  a  popular  food  item  for  many  Americans, 
especially  children.  On  a  given  day,  almost  one-half  of  America's  children  9  years 
old  and  under  eat  some  kind  of  RTE  cereal  (JO).  RTE  cereal  consumption  increased 
from  8  pounds  per  person  in  1966  to  14.3  pounds  per  person  in  1997  (fig.  1)  {8,9). 
Because  of  their  popularity  and  the  nature  of  cereal  grains,  RTE  cereals  are  an 
excellent  vehicle  for  nutrient  fortification.  As  such,  RTE  cereals  make  important 
contributions  to  the  total  amount  of  many  vitamins  and  minerals  in  the  U.S.  food 
supply — especially  the  B  vitamins  (thiamin,  riboflavin,  niacin,  vitamin  B^,  and 
folate),  vitamins  A  and  C,  iron,  and  zinc. 

Figure  1.  Ready-to-eat  cereal  consumption,  1966-97 
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Fortification 

RTE  cereals  have  been  fortified  since  the  1940's,  but  per  capita  information  on 
consumption  of  total  RTE  cereals  has  been  available  only  since  1966  from  USDA's 
Economic  Research  Service.  During  the  past  30  years,  the  percentage  of  RTE  cereal 
fortified  in  the  food  supply  has  increased  from  16  percent  to  92  percent  (1 ,4). 
A  consensus  of  the  American  Medical  Association,  the  Food  and  Nutrition  Board 
of  the  National  Academy  of  Sciences  (NAS),  and  the  expert  panel  on  Food  Safet)? 
and  Nutrition  of  the  Institute  of  Food  Technologists  determined  that  a  serving 
of  breakfast  cereal  should  provide  25  percent  of  the  U.S.  Recommended  Daily 
Allowances  (U.S.  RDA)  of  vitamins  and  minerals  common  to  cereals — most  of  the 
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same  nutrients  recommended  by  NAS  for  fortification.  Although  fortification  varies 
from  product  to  product,  the  cereal  manufacturers'  general  approach  has  been  to 
fortih'  cereals  with  25  percent  per  sending  of  the  U.S.  RDA.  Based  on  this  informa- 
tion, as  well  as  the  Food  and  Drug  Administration's  Code  of  Federal  Regulations, 
the  food  supply  RTE  cereal  fortification  data  were  adjusted  to  reflect  a  fortification 
level  of  25  percent  for  thiamin,  niacin,  riboflavin,  vitamins  B^,  C,  and  A,  folate, 
iron,  and  zinc  (table  5). 

Senting  size  regulation  was  a  factor  in  determining  the  amount  of  a  nutrient  avail- 
able from  these  cereals.  From  1973  through  1992,  prior  to  the  implementation 
of  the  Nutrition  Labeling  and  Education  Act  (NLEA)  of  1990,  a  1-ounce  (28.35 
grams)  serv^ing  was  the  portion  size  most  manufacturers  used  and  Ksted  on  nutrition 
labels  of  RTE  cereals.  With  the  implementation  of  the  NLEA  for  breakfast  cereals 
in  1993,  sen'ing  sizes  became  based  on  cereal  densit\'    for  consistency  and  because, 
generally,  less  dense  cereals  (e.g.,  puffed  rice)  are  consumed  m  amounts  greater  than 
1  cup  and  more  dense  cereals  (e.g..  All  Bran)  are  consumed  in  quantities  less  than 
1  cup  {5,14).  Based  on  this  senring  size  information,  an  average  ser\'ing  size  of  30 
grams  has  been  used  to  estimate  nutrient  contributions  from  all  fortified  cereals  in 
the  U.S.  food  supply  from  1993  through  1997. 

Table  5.  Fortification  recommendations  for  ready-to-eat  cereals 


1974-92 

1993-97 

Nutrient 

U.S.  RDA 

amount  per  pound 

amount  per  pound 

Thiamin  (mg) 

1.5 

6.0 

5.7 

Niacin  (mg) 

20 

80 

76 

Riboflavin  (mg) 

1.7 

6.8 

6.4 

Vitamin  A  (RF.) 

1000 

4000 

3780 

Vitamin  C  (mg) 

60 

240 

117 

Iron  (mg) 

18 

71 

68 

Vitamin  Be  (mg) 

2 

8 

7.6 

Folate  (meg) 

400 

1600 

1512 

Zinc  (mg) 

15 

60 

57 

RTE  breakfast  cereals  have  made  important  contributions  to  the  total  amount  of 
thiamin,  riboflavin,  niacin,  and  iron  in  the  U.S.  food  supply  since  the  enrichment 
of  cereal  grains  began  in  the  eanly  1940's  (figs.  2a  and  2b).  This  enrichment  of 
cereal  grains  and  their  fortification  with  folate,  vitamins  B^,  A,  and  C,  and  zinc  in 
the  later  years  of  the  series  account  for  an  appreciable  amount  of  the  total  of  each 
of  these  nutrients  in  the  food  supply  (figs.  2a,  2b,  2c).  Also,  the  marked  increase  in 
the  B  vitamins  and  iron  and  the  added  contributions  from  folate,  vitamins  A  and  C, 
and  zinc  beginning  m  1974  (figs.  2a,  2b,  2c)  reflect  changes  in  Federal  fortification 
policv  and  labeHng  criteria. 


■"^Portion  sizes  of  cereals  based  on  densin-:  15  grams  (light-weight  cereals:  <20  grams  per  cup),  20 
grams  (medium-weight  cereals:  20-43  grams  per  cup),  55  grams  (hea\v-weight  cereals:  >43  grams  per 
cup). 
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Figure  2a.  Fortification  trends  of  ready-to-eat  cereals  for  niacin,  iron,  and  zinc, 
1940-97 
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Figure  2b.  Fortification  trends  of  ready-to-eat  cereals  for  thiamin,  riboflavin,  and 


vitamin  B^,  1940-97 
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Figure  2c.  Fortification  trends  of  ready-to-eat  cereals  for  folate,  vitamin  A,  and 
vitamin  C,  1974-97 
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The  nutrient  contributions  from  RTE  cereals  for  added  nutrients  since  the  mid- 
1970's  are  presented  in  fig.  3.  In  1970,  thiamin,  riboflavin,  niacin,  vitamin  B.,  and 
iron  each  contributed  less  than  1  percent  of  the  total  amount  in  the  food  supply.  By 
1997,  RTE  cereal  contributions  of  thiamin,  riboflavin,  niacin,  vitamin  B^,  and  iron 
ranged  from  8  to  12  percent  of  the  total  amount  of  these  nutrients  available  in  the 
food  supply;  folate  and  zinc  from  RTE  cereal  each  contributed  15  percent;  vitamins 
A  and  C  from  RTE  cereal  contributed  8  and  5  percent,  respectively,  to  the  total 
food  supply. 

Figure  3.  Nutrient  contributions  from  ready-to-eat  cereals  in  the  U.S.  food 
supply,  1970,  1973,  1974,  and  1997 
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Cooked  Cereals 

FDA's  enrichment  standards  for  farina  have  remained  unchanged  since  they  were 
established  in  the  early  1970's  (6 J 3)  and  are:  thiamin  2.0-2.5  mg,  nboflavin  1.2-1.5 
mg,  niacin  16-20  mg,  iron  13  mg.  Although  instant  cereals  and  other/mixed-grain 
cooked  cereals  do  not  have  established  standards  for  enrichment,  most  cereal 
manufacturers  voluntanlv  ennch  the  cereals.  FDA  enrichment  standards  for  farina 
are  the  basis  for  the  addition  of  thiamin,  riboflavin,  niacin,  and  iron  to  both  instant 
and  other/ mixed-grain  cereals  in  the  food  supply.  However,  the  cereal  "Nutrition 
Facts"  labels  show  that  the  levels  of  these  nutrients  more  closely  align  with  those  as 
stated  for  the  fortification  of  ready-to-eat-cereals — 25  percent  of  the  U.S.  RDA  per 
1-ounce  dry  weight  senting  {3,1 1). 
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Appendix  B 


Fatty  Acids 
in  the 
U.S.  Food 
Supply, 
1980-97 


In  this  report,  individual  fatty  acid  nutrient  values  per  capita  per  day  and  their 
contribution  by  food  group  are  provided  for  1980-97.  Nutrient  estimates  for 
individual  fatty  acids  reflect  current  food  technologies  and  consumer  demand  for 
foods. 

Fatty  acids  in  the  U.S.  food  supply  are  divided  into  three  categories:  saturated  fatty 
acids  (SFA),  monounsaturated  fatty  acids  (MUFA),  and  polyunsaturated  fatty  acids 
(PUFA)  (table  1). 


Table  1.  Individual  fatty  acids  in  the  U.S.  food  supply 


Saturated 


Monounsaturated 


Polyunsaturated 


Butyric  (4:0) 
Caprioic  (6:0) 
Caprylic  (8:0) 
Capric  (10:0) 
Laurie  (12:0) 
Myristic  (14:0) 
Palmitic  (16:0) 
Stearic  (18:0) 


Palmit oleic  (16:1) 
Oleic  (18:1) 
Gadoleic(20:l) 
Erucic  (22:1) 


Linoleic  (18:2) 
Linolenic  (18:3) 
Parinaric  (18:4) 
Arachidonic  (20:4) 
Eicosapentaenoic   (20:5) 
Clupandonic  (22:5) 
Docosahexaenoic  (22:6) 


Omega-3  fatty  acids  are  linolenic,  parinaric,  eicosapentaenoic,  and  docosahexaenoic;  omega-6  fatty 
acics  are  linoleic  and  arachidonic  acids. 


The  common  name  is  timnodonic. 


•  Individual  SFAs  are  straight-chain  fatty  acids  of  variable  carbon  chain  length  with 
no  double  bonds  between  carbon  atoms.  Chain  length  varies  from  8  to  18  carbon 
atoms.  SFA  are  concentrated  in  dairy  products;  red  meat  and  poultry;  and  palm, 
palm  kernel,  and  coconut  oils.  The  most  prevalent  saturated  fatty  acids  in  the 
American  diet  are  palmitic  (16:0)  and  stearic  (18:0)  acids.  Levels  of  palmitic  and 
stearic  acids  in  the  food  supply  remained  relatively  stable  around  30  grams  and  1 5 
grams  per  capita  per  day,  respectively,  for  the  1980-97  period  (table  2).  In  1997,  the 
meat,  poultry,  and  fish  group  accounted  for  31  percent;  dairy  products,  25  percent; 
and  fats  and  oils,  36  percent  of  the  palmitic  acid  in  the  food  supply  (table  3).  Stearic 
acid  contributions  were  28  percent,  22  percent,  and  45  percent,  respectively,  from 
the  meat,  poultry,  and  fish  group;  dairy  products;  and  fats  and  oils  (table  3).  From 
1980  to  1997,  contributions  of  palmitic  and  stearic  fatty  acid  decreased  from  the 
meat,  poultry  and  fish  group  and  increased  from  the  fats  and  oUs  group  because  of 
greater  use  of  palm,  palm  kernel,  and  coconut  oils  in  the  baking  industry. 

•  Individual  MUFAs  contain  only  one  double  bond.  The  predominant  MUFA  in 
foods  is  oleic  acid  (18:1).  Oleic  acid  per  capita  per  day  in  the  food  supply  increased 
from  56  grams  in  1980  to  62  grams  in  1997.  In  1997,  fats  and  oils  contributed  55 
percent  of  this  fatty  acid  to  the  food  supply,  with  olive  oil,  canola  oil,  peanut  oil, 
almonds,  and  avocados  being  the  most  concentrated  food  sources  of  oleic  acid. 
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Table  2.  Fatty  acids,  per  capita  per  day  in  the  U.S.  food  supply,  1980-97 


Saturated 

Year 

Butyric 

Caprioic 

Caprylic 

Capric 

Laurie 

Myristic 

Palmitic 

Stearic 

1980 

1.015 

0.561 

0.339 

0.866 

\jT{Z77lS 

1.084 

4.633 

30.311 

15.055 

1981 

1.008 

0.555 

0.337 

0.857 

1.074 

4.599 

30.103 

14.974 

1982 

1.018 

0.559 

0.338 

0.852 

1.058 

4.587 

29.734 

14.783 

1983 

1.048 

0.574 

0.343 

0.872 

1.055 

4.709 

30.469 

15.140 

1984 

1.062 

0.581 

0.352 

0.884 

1.103 

4.787 

30.922 

15.543 

1985 

1.078 

0.587 

0.360 

0.895 

1.156 

4.889 

31.603 

15.959 

1986 

1.068 

0.583 

0.403 

0.918 

1.445 

4.915 

31.017 

15.604 

1987 

1.075 

0.584 

0.395 

0.908 

1.380 

4.810 

30.421 

15.171 

1988 

1.045 

0.564 

0.370 

0.871 

1.229 

4.665 

30.551 

15.140 

1989 

1.027 

0.552 

0.358 

0.849 

1.157 

4.523 

29.771 

14.707 

1990 

1.015 

0.545 

0.396 

0.868 

1.418 

4.558 

29.607 

14.787 

1991 

1.012 

0.545 

0.423 

0.886 

1.607 

4.623 

30.047 

15.125 

1992 

1.016 

0.547 

0.458 

0.914 

1.818 

4.761 

30.786 

15.526 

1993 

1.019 

0.548 

0.454 

0.912 

1.797 

4.749 

31.102 

15.822 

1994 

1.029 

0.548 

0.406 

0.876 

1.455 

4.675 

31.069 

15.841 

1995 

1.008 

0.535 

0.403 

0.866 

1.471 

4.622 

30.634 

15.538 

1996 

1.007 

0.532 

0.391 

0.852 

1.389 

4.588 

30.485 

15.484 

1997 

1.010 

0.534 

0.391 

0.852 

1.377 

4.544 

30.218 

15.156 

Monounsaturated 

Year 

Palmitoleic 

Oleic 

Gadoleic 

Eurcic 

Gra 

56.106 

1980 

3.294 

W5 

0.342 

0.073 

1981 

3.267 

56.309 

0.340 

0.078 

1982 

3.190 

55.943 

0.333 

0.072 

1983 

3.282 

57.074 

0.339 

0.073 

1984 

3.305 

58.618 

0.342 

0.082 

1985 

3.364 

60.108 

0.350 

0.086 

1986 

3.276 

59.467 

0.341 

0.083 

1987 

3.178 

58.862 

0.340 

0.087 

1988 

3.152 

59.546 

0.349 

0.081 

1989 

3.056 

58.126 

0.349 

0.087 

1990 

3.000 

59.516 

0.347 

0.094 

1991 

2.998 

61.361 

0.357 

0.095 

1992 

3.092 

62.740 

0.371 

0.096 

1993 

3.068 

64.682 

0.366 

0.087 

1994 

3.139 

64.704 

0.412 

0.119 

1995 

3.139 

62.954 

0.406 

0.110 

1996 

3.131 

62.648 

0.404 

0.125 

1997 

3.099 

62.428 

0.413 

0.136 
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Table  2.  Fatty  acids,  per  capita  per  day  in  tlie  U.S.  food  supply,  1980-97  (Cont'd) 


Polyunsaturated 

Year 

Linoleic 

Linolenic 

Parinaric 

Arachidonic 

Timmodonic 

Clupandonic 

Docosahexaenoic 

1980 

25.899 

2.489 

0.002 

\JlCiffl-j 

0.216 

0.035 

0.011 

0.056 

1981 

26.293 

2.535 

0.003 

0.214 

0.036 

0.011 

0.056 

1982 

26.287 

2.515 

0.003 

0.209 

0.036 

0.011 

0.056 

1983 

27.192 

2.623 

0.003 

0.211 

0.036 

0.011 

0.056 

1984 

27.251 

2.598 

0.003 

0.212 

0.038 

0.012 

0.060 

1985 

28.036 

2.661 

0.003 

0.212 

0.038 

0.012 

0.059 

1986 

27.234 

2.509 

0.003 

0.209 

0.036 

0.012 

0.059 

1987 

27.543 

2.543 

0.003 

0.211 

0.035 

0.013 

0.060 

1988 

28.468 

2.530 

0.003 

0.213 

0.034 

0.013 

0.059 

1989 

27.729 

2.413 

0.003 

0.213 

0.035 

0.014 

0.062 

1990 

28.225 

2.513 

0.003 

0.210 

0.035 

0.014 

0.062 

1991 

28.936 

2.593 

0.003 

0.211 

0.036 

0.015 

0.064 

1992 

29.155 

2.626 

0.003 

0.216 

0.037 

0.016 

0.066 

1993 

29.542 

2.642 

0.003 

0.216 

0.035 

0.015 

0.065 

1994 

29.146 

2.802 

0.004 

0.219 

0.042 

0.016 

0.075 

1995 

28.892 

2.768 

0.004 

0.219 

0.043 

0.016 

0.076 

1996 

28.624 

2.729 

0.004 

0.218 

0.043 

0.016 

0.076 

1997 

29.223 

2.867 

0.004 

0.218 

0.042 

0.016 

0.076 
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Table  3.  Fatty  acid  food  sources  and  percent  contributions,  1980-97 


Fatty  acid 

Key  food  sources 

1980-84 

1985-89 

1990-94 

1995-97 

Percen 

t 

Butyric 

Dairy 

85 

86 

85 

86 

Butter 

15 

14 

15 

14 

Caprioic 

Dairy 

84 

84 

83 

83 

Butter 

16 

16 

17 

17 

Caprylic 

Dairy 

81 

75 

64 

68 

Butter 

15 

14 

12 

12 

Salad  &  cooking  oils 

3 

10 

14 

11 

Capric 

Dairy 

73 

71 

69 

71 

Butter 

13 

13 

13 

13 

Red  meat 

11 

10 

8 

8 

Laurie 

Dairy 

63 

54 

40 

46 

Fats  &  oils 

25 

36 

41 

34 

Other 

12 

10 

19 

20 

Myristic 

Dairy 

60 

60 

59 

60 

Fats  &  oils 

19 

21 

22 

21 

Red  meat 

19 

16 

14 

15 

Palmitic 

Meat,  poultry. 

&fish 

35 

32 

30 

31 

Dairy 

25 

25 

24 

25 

Fats  &  oils 

34 

36 

37 

36 

Other 

6 

7 

9 

8 

Stearic 

Meat,  poultry, 

&fish 

34 

31 

28 

28 

Dairy 

22 

22 

21 

22 

Fats  &  oils 

40 

42 

45 

45 

Other 

4 

5 

6 

5 

Palmitoleic 

Meat,  poultry, 

&fish 

59 

57 

57 

57 

Red  meat 

46 

42 

39 

37 

Dairy 

20 

22 

22 

21 

Fats  &  oils 

17 

18 

16 

17 

Other 

4 

3 

5 

5 

Oleic 

Meat,  poultry, 

&fish 

32 

28 

25 

25 

Fats  &  oils 

49 

52 

55 

55 

Dairy 

12 

12 

11 

11 

Other 

7 

8 

9 

9 

Totals  may  not  add  to  100  because  of  rounding. 
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Table  3.  Cont'd 


Fatty  acid 

Key  food  sources 

1980-84 

1985-89         1990-94 

1995-97 

Percent 

Gadoleic 

Meat,  poultry,  &  fish 

51 

51 

52 

52 

Fats  &  oils 

29 

26 

26 

28 

Legumes,  nuts,  &  soy 

14 

16 

15 

13 

Other 

6 

7 

7 

7 

Erucic 

Spices  and  seeds" 

79 

81 

79 

71 

Meat,  poultry,  &  fish 

19 

16 

16 

16 

Fats  &  oils 

0 

1 

4 

6 

Other 

2 

2 

1 

1 

Linoleic 

Fats  &  oils 

71 

71 

70 

70 

Cooking  oils 

48 

48 

46 

47 

Meat,  poultry,  &  fish 

15 

14 

13 

13 

Other 

14 

15 

17 

17 

Linolenic 

Fats  &  oils 

59 

59 

59 

62 

Cooking  oils 

44 

43 

43 

48 

Meat,  poultry,  &  fish 

19 

18 

16 

15 

Dairy 

14 

14 

13 

12 

Other 

8 

9 

12 

11 

Parinaric 

Fish 

100 

100 

100 

100 

Arachidonic 

Meat,  poultry,  &  fish 

74 

75 

17 

78 

Eggs 

25 

24 

11 

21 

Timnodonic 

Meat,  poultry,  &  fish 

96 

96 

96 

97 

Fish 

65 

71 

77 

80 

Eggs 

4 

4 

4 

3 

Clupandonic 

Meat,  poultry,  &  fish 

100 

100 

100 

100 

Fish 

31 

34 

33 

35 

Poultry 

64 

62 

64 

62 

Docosahexaenoic 

Meat,  poultry,  &  fish 

80 

82 

85 

87 

Fish 

42 

43 

44 

49 

Eggs 

20 

18 

15 

13 

Mostly  mustard  seed. 
^EPA. 
*DHA. 
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As  with  the  two  major  SFAs  (i.e.,  palmitic  and  stearic),  contributions  of  oleic  acid 
from  the  meat,  poultr}-,  and  fish  group  are  less  in  1997  than  in  earlier  3'ears,  because 
of  higher  contributions  of  oleic  acid  from  the  fats  and  oils  group. 

•   Indi\'idual  PUFAs  contain  two  or  more  double  bonds.  There  are  two  classes  of 
PUFAs:  omega-6  and  omega-3.  The  predominant  PUFA  in  the  American  diet  is 
linoleic  acid  (18:2n-6  ).  Key  sources  of  linoleic  acid  are  vegetable  seeds  and  the 
oils  they  produce.  In  1997,  fats  and  oils  accounted  for  70  percent  of  this  fatt)-  acid 
in  the  food  supply,  with  salad  and  cooking  oils  providing  over  half  of  this  total. 
These  contributions  remained  relarivelv  stable  during  the  1980-97  period;  however, 
linoleic  acid  levels  increased  from  26  grams  per  capita  per  dav  in  1980  to  29  grams 
per  capita  per  day  in  1997. 

Linoleic  (18:2)  and  linolenic  (18:3)  acid  are  the  two  dietary  essential  fatt}^  acids 
because  they  cannot  be  synthesized  by  humans,  and  failure  to  include  recommended 
levels  of  these  essential  fatt}'  acids  in  the  diet  can  result  in  deficiency  svmptoms. 
Linoleic  and  linolenic  acids  are  the  parent  compounds  of  the  omega-6  and  omega-3 
fatt}'  acids,  respectively.  These  families  of  fatt}-  acids  are  also  precursors  of 
eicosanoids  (prostaglandins,  thromboxanes,  and  leukotrienes),  which  are  hormone- 
like compounds  that  regulate  blood  pressure,  heart  rate,  vascular  dilation,  blood 
clotting,  lipolysis,  and  immune  response  {2).  Omega-3  fatt\-  acids  of  nutritional 
interest  are  a-linolenic  acid  and  its  derivatives — eicosapentaenoic  acid  (EPA)(20:5) 
and  docosahexaenoic  acid  (DHA)(22:6).  In  the  ^-Vmerican  diet,  main  food  sources 
of  linolenic  acid  are  salad  and  cooking  oils  and  margarine  and  shortening  made 
from  canola  or  soybean  oil.  From  1980  to  1997,  Linolenic  acid  per  capita  per  day  in 
the  food  supply  increased  slightly  from  2.5  grams  to  2.9  grams.  In  1997,  fats  and 
oils  accounted  for  62  percent  of  the  Hnolenic  acid  in  the  food  supply,  a  3-percent 
increase  from  1980.  Fish  is  the  priman'  source  of  EPA  and  DHA.    In  1997,  fish 
accounted  for  about  80  percent  of  the  EPA  and  about  50  percent  of  the  DHA. 
Since  1980,  both  the  EPA  and  DHA  levels  from  fish  have  increased  somewhat 
as  a  result  of  the  increase  in  per  capita  consumption  of  fish  and  the  t\-pes  of  fish 
consumed,  (table  4).  Eggs  are  also  a  source  of  EPA  and  DHA,  with  DHA 
contributions  decreasing  over  the  period  from  20  to  13  percent  because  of  the 
decrease  in  egg  consumption. 


Table  4.  Levels  of  eicosapentaenoic  acid  (EPA)  and  docosahexaenoic  acid  (DHA) 
in  the  U.S.  food  suppl)^  for  fish,  1989-97 


Year 


Fish  quantity 


EPA 


DHA 


Pounds  per  capita 

Grams 

)-84 

12.8 

0.023 

.-89 

14.8 

0.026 

)-94 

15.0 

0.028 

.-97 

14.8 

0.034 

Grams 

0.037 

0.043 

0.050 

0.060 
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Between  1980  and  1997,  the  ratio  of  omega-6  to  omega-3  fatty  acids  in  the  food 
supply  has  fluctuated  sUghdy,  from  10.1:1  in  1980-84  to  10.0:1  in  1995-97  (table  5). 
This  is  much  higher  than  the  recommended  ratio  of  2.3:1  (/).  Dietary  recommen- 
dations have  focused  on  increasing  consumption  of  the  highly  unsaturated  omega-3 
fatty  acids,  EPA  and  DHA,  to  achieve  optimal  health  benefits.  In  1997,  EPA  and 
DHA  contributed  little  to  the  total  fat  available  from  the  food  supply:  0.042  grams 
and  0.076  grams  per  capita  per  day,  respectively. 


Table  5.  Ratio  of  omega-6  (n-6)  to  omega-3  (n-3)  fatty  acids  in  the  U.S.  food 
supply,  1980-97 


Year 

n-6' 

n-3^ 

n-6:n-3 

Grams 

Grams 

1980-84 

26.761 

2.646 

10.1:1 

1985-89 

27.981 

2.629 

10.7:1 

1990-94 

29.201 

2.741 

10.7:1 

1995-97 

29.131 

2.911 

10.0:1 

Includes  linoleic  and  arachidonic  acids. 

Includes  linolenic,  parinaric,  timnodonic,  and  docosahexaenioc  acids. 
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Interactive  Food  Supply 

The  Interactive  Food  Supply,  an  on-line  version  of  the 
Nutrient  Content  of  the  U.S.  Food  Supply,  can  be  accessed 
at  CNPP's  home  page:  http://www.cnpp.usda.gov.  This 
Internet-based  version  of  the  U.S.  food  supply  allows  the 
user  to  quickly  calculate  nutrient  estimates  and  related 
information,  such  as  nutrient  fortifications  and  Food  Guide 
Pyramid  serving  estimates.  It  wiU  be  updated  periodically  as 
new  data  become  available. 


